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PROCEEDINGS 


The  Event — The  65th  Annual  Convention  of  the 
Bridge  &  Building  Association 
The  Time— September  19-21,  1960 
The  Place — The  Conrad  Hilton  Hotel,  Chicago 


The  1960  convention  of  the  Bridae  and 
Building  Association  was  held,  as  usual,  con- 
currently with,  although  separately  from,  the 
Roadmasters'  and  Maintenance  of  Way  As- 
sociation. Attendance  at  the  two  conventions, 
which  did  not  feature  an  exhibit,  totaled 
1184,  including  538  railroad  men,  186  sup- 
ply men  and  460  guests. 

These  proceedings  give  excerpts  from  the 
major  addresses  delivered  during  the  joint 
sessions  of  the  convention  and  the  reports  of 
the  five  subjects  committees  and  abstracts  of 
the  two  special  features  which  were  presented 
during  the  separate  sesssions  of  the  B&B 
Association.  In  addition,  the  proceedings  in- 
clude the  directory  of  members,  the  constitu- 
tion and  by-laws  and  other  pertinent  current 
and  historical  information. 

Joint  Sessions 

Two  joint  sessions  were  held  during  the 
convention,  the  first  on  Monday  morning, 
September  19,  and  the  second  the  following 
morning.  The  joint  session  on  Monday  was 
the  opening  session  of  the  convention  and 
featured  addresses  by  B.  F.  Biaggini,  vice 
president  of  the  Southern  Pacific  and  G.  M. 
Leilich,  vice  president,  operations,  of  the 
Western  Maryland. 

The  second  joint  session  featured  addresses 
by  H.  C.  Murphy,  president  of  the  Chicago, 
Burlington  &  Quincy  and  J.  Handley  Wright, 
vice  president  of  the  Public  Relations  De- 
partment, Association  of  American  Railroads. 
In  addition,  Frank  R.  Woolford,  chief  engi- 
neer of  the  Western  Pacific,  gave  an  illus- 
trated talk  on  his  recent  tour  of  Russia*s 
railroads  and  railroad  facilities. 

B&B  Separate  Sessions 

President  B.  M.  Stephens  presided  at  the 
separate  sessions  of  the  Bridge  and  Building 
Association.  During  these  sessions  the  fol- 
lowing   committee    reports    were    presented: 

Outfit  Cars  Versus  Highway  Trailers  for 
B&B  Living  Quarters 

Automatic  Heating  Plants 

Bridge  Inspection  Procedures  by  B&B  Forces 

Application  of  Prestressed  Concrete  to 
Buildings  and  Bridges 

Annual  Programming  of  B&B  Work 


On  Tuesday  afternoon  John  D.  Keane,  di- 
rector of  research,  Steel  Structures  Painting 
Council,  gave  an  illustrated  address  entitled 
"New  and  Improved  Paint  Systems  for  Steel 
Structures."  The  following  morning  J.  W.  N. 
Mays,  assistant  engineer  —  structures,  Penn- 
sylvania, addressed  the  B&B  session.  He  re- 
lated, with  the  aid  of  motion  pictures,  the 
progress  of  the  PRR  towards  mechanizing 
its  bridge  and  building  forces. 

Remarks  by  President  Stephens 

According  to  the  By-Laws  of  the  American 
Railway  Bridge  and  Building  Association, 
there  is  a  specific  schedule  to  be  followed 
in  conducting  the  annual  meeting  of  the  as- 
sociation. We  have  now  reached  the  item  of 
this  schedule  that  calls  for  an  address  by  the 
president  of  the  association.  Therefore,  I 
shall  attempt  to  perform  accordingly. 

Sixty-nine  years  ago,  almost  to  the  day, 
your  association  came  into  being.  The  first 
meeting  was  at  St.  Louis  and  there  was  a 
total  of  60  members  listed  on  the  roster  of 
the  association.  During  the  next  40  years, 
annual  meetings  were  held  at  various  cities 
in  the  United  States  and  Canada  and  the 
membership  grew  from  a  total  of  60  in  the 
birth  year  of  1891  to  a  peak  total  of  865 
members  in  1922. 

Because  of  economic  conditions,  there  were 
no  annual  meetings  in  1931,  1932,  and  1933 
and,  due  to  those  economic  conditions,  mem- 


President  B.  M.  Stephens  presided 
over  separate  sessions  of  B&B  Assn. 
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bership  had  dropped  to  a  total  of  592  at  the 
time  of  the  4lst  annual  meeting  in  1934. 
Since  that  time,  however,  our  membership  has 
steadily  increased  to  the  total  of  932  which 
will  go  into  the  record  book  as  the  member- 
ship for  the  65th  annual  meeting  we  are 
holding  this  week. 

The  complexion  of  our  active  membership 
and  distribution  of  it  over  the  country  is 
varied.  We  have  representatives  of  all  phases 
of  railroading,  except  that  of  purchasing,  the 
two  largest  groups  being  composed  of  those 
in  bridge  and  building  supervisory  service — 
52% — and  in  engineering  and  architectural 
service — 41%.  Approximately  2%  of  the 
members  are  in  the  executive  and  operating 
departments  and  the  remaining  5%  is  com- 
posed of  those  in  water  service,  track,  scale, 
and  work  equipment  departments. 

Our  active  members  reside  in  every  state 
in  the  union,  except  Hawaii,  Rhode  Island, 
and  Vermont.  The  State  of  Illinois  leads  the 
list  with  113  members  and  my  own  state  of 
Texas  is  second  with  55  members.  A  total 
of  5  members  live  in  the  District  of  Co- 
lumbia and  23  members  reside  in  Canada. 
Chicago  is  headquarters  for  by  far  the  larger 
number  of  our  members,  86  of  them  working 
in  the  "Windy  City."  Runner-up  position  is 
held  by  St.  Louis  as  headquarters  for  21 
members. 

Our  association  was  founded  by  a  relatively 
small  group  of  men  dedicated  to  the  goal  of 
developing  ways  and  means  of  improving 
conditions.  The  object  of  our  association — 
and  I  quote  from  our  constitution — "shall 
be  the  advancement  of  knowledge  pertaining 
to  the  design,  construction,  and  maintenance 
of  railway  bridges,  buildings,  water  service 
facilities,  and  other  structures  by  investiga- 
tions, reports,  and  discussions." 

We  have  come  a  long,  long  way  since  1891 
and  we  can  be  justly  proud  of  our  accomplish- 
ments. Yet,  our  task  is  far  from  being  com- 
pleted. Conditions  of  today  are  just  as  chal- 
lenging— and  I  think  you  will  agree,  more 
complex — as  they  were  69  years  ago.  We  must 
continue  to  be  alert,  to  adopt  new  concep- 
tions and  ways  and  means  of  doing  things, 
to  respond  willingly  to  communications  from 


officers  above  us,  to  keep  the  channels  of 
communication  open  for  both  upward  and 
downward  flow,  to  eliminate  wasteful  prac- 
tices at  every  turn,  to  see  every  tree  as  well 
as  the  forest.  Only  by  these  means  can  our 
great  industry  continue  to  go  forward  and 
meet  the  challenges  of  competition  in  the 
transportation  field. 

Your  association  has  a  part  to  play  in  all 
of  this — since  the  association  serves  as  a 
clearing  house  for  ideas,  brings  together 
those  with  common  interests  and  goals,  pro- 
vides meetings  wherein  exchanges  of  thoughts 
and  experiences  can  take  place  through  open 
discussions  of  problems  and  situations. 

New  Committee  Subjects 

The  new  subjects  selected  for  study  by  the 
association's   new  committees  are  as  follows: 

1.  Protection   and    Preservation    of   Bridge 

Decks  and  Timber  Trestles 

2.  Inventory  Reduction  by  Local  Purchase 

and   Delivery   to  Job   Site   by   Local 
Supplier 

3.  Simplifying    Accounting    Methods    and 

Work  Reports 

4.  Modern  Tools  and  Equipment  for  B&B 

Gangs 

5.  Selection   and   Application   of   Roofing 

Materials 

Each  committee  will  report  its  findings  and 
conclusions  to  the  1961  convention. 

In  the  election  of  officers,  H.  D.  Curie, 
master  carpenter,  B&O,  Garret,  Ind.,  was 
promoted  from  first  vice  president  to  presi- 
dent; G.  W.  Benson,  division  engineer,  C  of 
Ga.,  Macon,  Ga.,  was  advanced  from  second 
vice  president  to  first  vice  president;  J.  M. 
Lowry,  chief  engineer,  SLSW,  Tyler,  Tex., 
was  moved  up  from  third  vice  president  to 
second  vice  president;  and  E.  R.  Schlaf,  as- 
sistant superintendent  water  service,  IC,  Chi- 
cago, was  elected  third  vice  president.  L.  C. 
Winkelhaus,  retired  architectural  engineer, 
C&NW,    Chicago,    was    re-elected    treasurer. 

New  directors  elected  for  three-year  terms 
are  Shirley  White,  general  bridge  and  build- 
ing supervisor,  Southern  Pacific,  San  Fran- 
cisco, Calif.,  and  H.  M.  Wilson,  supervisor 
structures,  Pennsylvania,  Chicago. 
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REPORT  OF  AUDITING  COMMITTEE 

TO  MEMBERS  OF  THE 

AMERICAN  RAILWAY  BRIDGE  &  BUILDING  ASSOCIATION: 

Gentlemen: 
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for  the  period  from  September  1,  1959,  to  August  31,  I960,  inclusive,  and  have  found  them 

to  be  correct  as  of  the  latter  date. 
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W.  H.  BUNGE,  Chairman 
E.  R.  SCHLAF 

R.  P.  Luck 
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Auditing  Committee 
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SECRETARY'S  REPORT 


ANNUAL  REPORT  OF  MEMBERSHIP  FOR  PERIOD  SEPTEMBER  15,  1959 

TO  SEPTEMBER  15,  1960 
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ASSOCIATE  MEMBERS: 

Total  Associate  Members,  September  15,  1959 
New  Associate  Members  since  September  15,  1959 
Reinstated — Paid  back  dues    


LESS — Members  reported  deceased    1 

Resigned  account  of  retirement,  etc 8 

Transferred  to  Life  Membership 2 

Dropped  for  non-payment  of  dues   6 

TOTAL  ASSOCIATE  MEMBERS,  SEPTEMBER  15,  I960.- . 


LIFE  MEMBERS: 

Total  Life  Members,  September  15,  1959 
Transferred  from  Active  Membership    .  .  . 
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TOTAL  LIFE  MEMBERS,  SEPTEMBER  15,  I960    
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6 

86 

1 

764 


62 


96 

47 
2 

145 


17 


14 
102 


1960 


TOTAL  MEMBERSHIP— All  Classes- 
September  16,  I960 — rsw 


-September  15,  I960 


702 
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95 


932 


REPORT  OF  NECROLOGY  COMMITTEE 

(1959-1960) 

We  regret  to  advise  that  we  have  learned  of  the  loss  of  fourteen  (14)  members  through 
death  during  the  year.  It  is  possible  that  other  members  have  passed  away  during  the  year  of 
whom  we  have  no  information.  If  you  know  of  any,  we  would  like  to  have  their  names  to 
include  in  the  list  to  be  printed  in  the  Annual  Proceedings.  The  following  have  been 
reported  since  our  last  annual  meeting  in  September,  1959: 


NAME 
Active  Members 
R.  E.  Baker 


F.  S.  Cheselski 


TITLE-RAILROAD 
Asst.  B&B  Supvr. 
Monon 

Bloomington,  Ind. 
Asst.  Supvr.  B&B 
Great  Northern 
Grand  Forks,  N.  D. 


DATE  DATE 

JOINED  DIED 

1959        February,  I960 


1956        In  1960 
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J.  A.  Hobson 

A.  E.  Hotard 

P.  D.  Miesenhelder 

T.  V.  Pyle 

W.  A.  Sweet 

C.  H.  Buford  (Ret.) 


Life  Members 

W.  A.  Clark  (Ret.) 


C  E.  Miller  (Ret.) 

E.  Patenaude  (Ret.) 

T.  W.  Pinard  (Ret.) 

R.  E.  Wait  (Ret.) 

Axel  Wiitala  (Ret.) 

Associate  Members 
W.  J.  Corriveau 


Asst.  Water  Serv.  For. 

St.  Louis-San  Francisco 

Amory,  Miss. 

Asst.  Br.  Eng. 

Louisville  &  Nashville 

Louisville,  Ky. 

Cone.  Engr.,  Res.  Staff 

AAR 

Chicago,  111. 

Eng.  of  Design 

Elsin,  Joliet  &  Eastern 

Joliet,  111. 

Gen.  For.  B&B 

Atch.,  Tooeka  &  Santa  Fe 

Newton,  Kan. 

President 

Milwaukee  Road 

St.  Petersburg,  Fla. 

Office  Engineer 

Dul.,  Mis.  &  Iron  Range 

Duluth,  Minn. 

Asst.  Engr.  M/W 

Chicago  &  North  West. 

Highland  Park,  111. 

B&B  Master 

Canadian  Pacific 

Sturgeon  Falls,  Ont. 

Chief  Engineer 

Long  Island 

Bellport,  L.  I.,  N.  Y. 

Supvr.  B&B 

Wabash 

Decatur,  111. 

Gen.  For.  B&B 

Lake  Sup.  &  Ish. 

Marquette,  Mich. 

Admin.  Asst. 
Linde  Co. 
Oxweld  RR  Dept. 
Chicago,  111. 


1957  In  1959 

1953  January  4,  I960 
1952  In  I960 

1954  In  I960 
1928  In  1959 
1946  August,  I960 

1908  March  13,  1959 

1916  March  31,  I960 

1930  In  1959 

1920  January  25,  I960 

1923  In  1960 

1941  February,  I960 

1960  July  1,  1960 


We  deeply  regret  the  passing  of  these,  our  fellow  members. 

Respectfully  submitted, 
R.  C.  Baker,  Chairman 
Necrology  Committee 


REPORT  OF  RESOLUTIONS  COMMITTEE 


The  65th  year  of  the  American  Railway 
Bridge  &  Building  Association  is  nearing  the 
end  of  a  very  successful  convention,  and  a 
very  large  registration. 

Our  principal  speakers  were  outstanding 
and  therefore  it  is  fitting  that  we  recognize 
the  special  efforts  of  all  who  contributed  so 
much  to  make  this  a  memorable  year. 

To  this,  we  propose  the  following  resolu- 
tion: 

BE  IT  RESOLVED  bv  the  American  Rail- 
way Bridge  &  Building  Association   in   con- 


vention assembled  that  the  thanks  of  the 
Association  be  extended  first  to  Dr.  Kenneth 
Hildebrand,  Pastor  of  the  Central  Church  of 
Chicago,  who  invoked  the  blessing  and  guid- 
ance on  the  activities  of  the  combined  Asso- 
ciations and  guests. 

BE  IT  FURTHER  RESOLVED,  That  the 
thanks  of  the  Association  be  extended  to  the 
Executive  officers  who  honored  us  with  in- 
spiring remarks  and  counsel,  especially  to 
Mr.  H.  C.  Murphy,  President,  Burlington 
Lines,  and  to  Mr.  B.  F.  Biaggini,  Vice-presi- 
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dent,  Southern  Pacific  Company;  and  to 
Mr.  G.  M.  Leilich,  Vice-President  Opera- 
tions, Western  Maryland  Railroad,  and  to  Mr. 
J.  H.  Wright,  Vice  President,  Public  Rela- 
tions, Association  of  American   Railroads. 

BE  IT  FURTHER  RESOLVED,  That  the 
sincere  thanks  of  the  Association  be  ex- 
tended to  Mr.  F.  R.  Woolford,  Chief  Engi- 
neer, Western  Pacific. 

BE  IT  FURTHER  RESOLVED,  That  the 
thanks  of  the  Association  be  extended  to  E. 
J.  Brown,  President,  American  Railway  Engi- 
neering Association;  to  Mr.  Leo  J.  Flinn, 
President  of  Association  of  Track  and  Struc- 


ture Suppliers;  to  Mr.  Ray  T.  Johnson, 
First  Vice  President,  Association  of  Track 
and  Structure  Suppliers  and  to  the  Conrad 
Hilton  Hotel  and  staff  for  splendid  cooper- 
ation and  hospitality  shown  us  during  this 
Convention. 

BE  IT  FURTHER  RESOLVED,  That  the 
thanks  of  the  Association  be  extended  to  the 
Chairman  and  members  of  each  report  who 
has  contributed  so  much  to  the  success  of 
this  Convention,  and  to  our  President,  Mr. 
B.  M.  Stephens,  who  has  so  efficiently  direc- 
ted our  activities  during  this  convention  year. 
H.    A.    Matthews,    Chairman 


New  and  Improved  Paint  Systems  for  Steel  Structures 


John  D.  Keane 

Steel  Structures  Painting  Council 


On  Tuesday  afternoon,  September  20, 
John  D.  Keane,  director  of  research  for  the 
Steel  Structures  Painting  Council,  gave  an 
illustrated  address  before  the  B&B  separate 
session.  Speaking  on  "New  and  Improved 
Paint  Systems  for  Steel  Structures,"  he  had 
the  following  comments  to  make: 

Nearly  all  paints  are  made  up  of  five  basic 
components,  the  oil,  resin,  pigment  (includ- 
ing extenders),  thinners  and  driers  or  cata- 
lysts. 

Oil  base  paints  are  designated  as  SSPC 
Paint  System  No.  1.  Judging  from  extensive 
panel  and  field  testing,  treated  linseed  oil 
paints  appear  to  be  among  the  very  best  for 
ordinary  atmospheric  exposure  or  for  very 
mild  marine  exposures.  This  system  is  par- 
ticularly useful  where  a  hand  cleaned  surface 
must  be  used.  The  oil  coatings  are  noted  for 
their  fair  resistance  to  weather  and  ultra- 
violet  light,    their   adequate    elasticity,   good 


ease  of  application,  excellent  surface  wetting 
properties  and  low  cost.  As  to  disadvantages, 
these  paints  are  poor  in  water  resistance,  poor 
in  abrasion  resistance,  and  poor  in  chemical 
environment. 

Grease  paints  have  been  used  in  a  variety 
of  environments  with  mixed  results.  These 
coatings  have  low  initial  cost  and  are  good 
for  easy  application,  especially  in  inaccessible 
spots.  They  are  intended  for  temporary  pro- 
tection in  mild  areas. 

Alkyds,  Paint  System  No.  2,  are  tradi- 
tionally formed  by  reacting  phthalic  anhy- 
dride with  glycerine  and  oil  in  a  varnish 
kettle.  The  amount  of  oil  may  be  increased  or 
decreased  to  emphasize  such  characteristics  as 
higher  resistance  and  faster  drying  (less  oil) 
or  better  wetting  power  (more  oil).  These 
paints,  except  for  those  with  very  long  oil,  re- 
quire very  careful  surface  preparation — com- 
mercial sand  blasting  or  the  equivalent.  The 
alkyds  are  used  for  weather  exposure,  high 
humidity,  and  infrequent  immersion. 

Phenolic  paint  systems  —  designated  as 
Paint  System  No.  3 — are  recommended  for 
fresh  water  immersion,  for  alternate  immer- 
sion, for  high  humidity,  condensation  and 
weather  exposure.  As  in  alkyds,  the  variation 
in  types  of  resins  and  oil  length  produce 
different  characteristics,  the  shorter  oil  length 
giving  better  water  and  chemical  resistance 
but  being  more  brittle. 

Vinyl  paints  are  used  for  chemical  expo- 
sures or  salt  water,  for  water  immersion,  high 
humidity,  and  condensation  and  for  weather 
exposure.  Vinyls  ordinarily  require  sand  blast- 
ing as  a  minimum  surface  preparation  and 
for  inhibitive  vinyl  primers,  the  minimum 
systems  calls   for  sand   blasting  plus   a  wash 
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primer.  Vinyls  have  afforded  some  of  the 
best  protection  to  date  on  a  water  tank  test 
where  the  water  level  is  repeatedly  raised 
and  lowered. 

Bituminous  coatings,  an  important  class, 
are  covered  in  SSPC  Paint  System  No.  8. 
The  standard  here  is  one  thick  coat  of  cold 
applied  asphalt  mastic  which  is  suitable  for 
chemical  atmospheric  exposure  but  not  for 
underground.  As  an  alternative,  various  coal 
tar  mastics  filled  or  unfilled,  asphalt  emulsion 
and  coal  tar  emulsions  are  specified.  Emul- 
sions have  considerable  thickness,  low  permea- 
bility, and  relative  inertness  which  gives  them 
a  good  resistance  to  water  and  fumes.  Com- 
mercial sand  blasting  is  required  and  normally 
followed  by  a  coal  primer. 

Epoxy  paints  are  a  versatile  family  of  resin 
paints  that  give  good  film  flexibility,  hard- 
ness, toughness,  adhesion,  and  high  solids.  A 
catalyst  is  ordinarily  added  to  epoxy  resin 
paints  at  the  last  minute  in  order  to  achieve 
hardening  without  baking.  Alternatively,  an 
air-drying  epoxy  is  reached  by  modifying  it 
with  oil.  This,  however,  sacrifices  some  of 
its  chemical  and  brine  resistant  character- 
istics. 

Coal  tar  epoxies  are  essentially  a  combina- 
tion of  the  coal  tar  and  the  epoxy  discussed 
previously.  They  carry  some  of  the  advantages 
of  each  coating,  providing  a  wide  range  of 
combinations,  and  showing  quite  a  bit  of 
promise. 

Chlorinated  rubber  coatings  are  made  by 
exposing  natural  rubber  to  chlorine  gas  until 
you  have  about  67%  chlorine.  This  is  a  hard 
brittle  resin  which  has  to  be  plasticized  with 
other  resins  or  with  linseed  oil  or  alkyds. 
When  placticizers  and  alkyds  are  added  for 
flexibility  and  adherence,  however,  less  brine 
and  chemical  resistance  is  derived  from  the 
coating. 

Neoprene  coatings  are  based  on  the  use  of 
synthetic  rubber.  There  are  two  kinds  of  Neo- 
prene— the  high  solids  product  having  poor 
adhesions  and  the  low  solids  product  with 
better  adhesion. 

Pigmentation 

The  solids  pigment  of  a  paint  formulation 
not  only  provides  the  aesthetic  function  of 
color  and  hiding,  but  it  is  absolutely  neces- 
sary for  its  protective  qualities.  The  pigment 
shields  the  film  from  weather  and  ultra-violet 
light;  it  provides  a  barrier  to  the  passage  of 
water  and  oxygen,  both  of  which  are  neces- 
sary for  corrosion,  and  it  provides  rust  in- 
hibitive  properties.  This  rust  inhibitive  prop- 
erty  is   a   distinctive   feature   of   the  various 


structural  steel  primers.  Red  lead  is  one  ex- 
ample. While  the  working  mechanism  dif- 
fers in  the  various  primers,  in  general,  the 
pigment  deposits  an  insoluble  compound  at 
any  point  on  the  steel  where  there  is  incipient 
rusting.  Thus  it  stifles  corrosion  by  plugging 
any  weak  spots  in  the  natural  oxide  film  on 
the  surface  of  the  metal. 

Red  lead,  perhaps  the  best  known  inhibi- 
tive pigment,  is  alkaline,  forms  a  good  film, 
is  oxidizing  and  highly  inhibitive.  It  is  ex- 
pensive and  dense,  however,  and  must  be 
topcoated. 

Basic  lead  silico  chromate  is  a  composite 
pigment  made  up  by  surrounding  a  silica 
extender  with  an  inhibitive  basic  lead  chrom- 
ate thus  combining  the  inhibitive  properties 
of  the  chromate  with  the  bulk  and  lower  cost 
of  the  other. 

Zinc  dust  pigment  protects  steel  by  a 
"sacrificial  action."  When  moisture  and  oxy- 
gen penetrate  a  paint  film,  tiny  electric  cells 
are  set  up  in  which  the  zinc  is  used  up  while 
the  steel  remains  intact.  The  zinc  must  con- 
stitute over  85%  of  the  paint  weight  in  order 
for  the  film  to  be  electrically  conductive  and, 
therefore,  effective.  This  type  of  paint  is 
heavy,  expensive,  and  effective. 


Surface  Preparation 

For  the  proper  selection  and  use  of  the 
various  paint  types,  a  proper  selection  and 
use  of  surface  preparation  must  be  made. 

Solvent  cleaning,  including  steam  cleaning, 
is  only  a  preliminary  to  other  surface  prepara- 
tion methods.  Steam  cleaning  or  its  equiva- 
lent may  be  necessary  to  remove  accumulated 
dirt,  soil,  cinders,  and  other  debris.  Other 
common  methods  are  hand  cleaning,  power 
wire  brushing  and  flame  cleaning.  There  are 
three  grades  of  sand  blasting  surface  prepara- 
tion —  brush-off;  commercial;  and  so-called 
"cleaning  to  white  metal." 

Pickling  properly  done  in  the  shop  gives  a 
surface  comparable  to  blast  cleaned  steel.  A 
new  method  of  chemical  surface  preparation 
using  an  acid  which  is  subsequently  washed 
off  has  not  yet  proven  satisfactory  for  field 
use  in  railroad  maintenance. 

When  repainting  structures  covered  with 
reasonable  thicknesses  of  intact  paint,  hand 
cleaning  is  often  sufficient.  Until  the  film 
thickness  or  brittleness  of  the  old  paint  be- 
comes excessive,  careful  wire  brushing  is 
sometimes  just  as  effective  as  blast  cleaning. 
Where  rusting  has  started,  however,  wire 
brushing  or  blast  cleaning  must  be  followed 
by  spot  priming  with  an  inhibitive  primer. 
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B&B  Mechanization  on  the  PRR 


On  Wednesday  morning,  September  21, 
the  last  day  of  the  convention,  J.  W.  N. 
Mays,  assistant  engineer — structures  on  the 
Pennsylvania,  presented  an  illustrated  address 
before  the  separate  session  of  the  B&B  As- 
sociation, entitled  "B&B  Mechanization  on 
the  PRR."  Mr.  Mays  made  the  following 
remarks : 

One  year  ago  this  month  C.  J.  Henry, 
chief  engineer  of  the  Pennsylvania  Railroad, 
gave  a  detailed  speech  regarding  the  mecha- 
nization of  the  Track  and  Bridge  and  Build- 
ing Departments  on  the  Pennsylvania.  Today, 
I  will  endeavor  to  bring  you  up  to  date,  or 
shall  I  say  give  you  Part  2,  on  the  mechaniza- 
tion of  our  Bridge  and  Building  Department. 
I  will  show  you  a  film  of  the  Southwestern 
Region,  with  headquarters  in  Indianapolis, 
Ind.,  which  was  used  as  a  guinea  pig  with 
the  first  large  equipment  secured  by  the  rail- 
road— this  film  is  also  used  as  a  training 
film  as  each  region  receives  equipment.  I 
will  also  show  slides  of  various  types  of  work 
completed  and  in  progress  in  this  region  and 
in  other  regions  mechanized. 

Briefly,  the  Southwestern  Region  has  1,606 
miles  of  track  and  1,064  bridges,  buildings 
and  other  facilities.  The  regional  forces  con- 
sist of  one  supervisor  of  structures,  two  bridge 
inspectors  and  forty-eight  men. 

Of  our  nine  regions  on  the  Pennsylvania, 
we  now  have  five  regions  fully  mechanized 
and  our  forces  rearranged  to  operate  the 
equipment  efficiently;  also,  we  have  four  re- 
gions partially  mechanized  and  we  hope  to 
equip  them  fully  as  money  is  available. 

For  another  example,  I  would  like  to  give 


J.  W.  N.  Mays 
Pennsylvania  Railroad 

a  typical  mechanized  region  with  electrified 
territory  located  in  a  heavily  populated  area. 
The  region  is  known  as  the  Philadelphia  Re- 
gion and  consists  of  three  districts — Atlantic, 
Harrisburg  and  Philadelphia.  This  region  has 
2,588  miles  of  track,  2,063  bridges,  buildings 
and  other  facilities.  The  B&B  forces  consist  of 
three  supervisors  of  structures,  two  assistant 
supervisors  of  structures  and  twenty-six  gangs 
comprised  of  180  men.  Their  equipment  con- 
sists of: 

Two  Bantam  Cranes  of  7V2-ton  capacity 

with  magnets 
Two   Hi-Reach   mounted   on   rail-highway 

carriers 
Two  Graco  Hydra-Spray  assemblies 
Two  True  -  Gun  -  All  concrete  mixing  ma- 
chines 
One  Strato-Tower,  65-ft,  mounted  on  rail- 
highway  carriers 
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One  Patton  grease  building  and  tie  coating 
sprayer 

Four  sets  of  Spider  staging 

Two  tool  trailers 

Five  6-man,  self-contained  housing  trailers 

Small  tools  and  safeway  scaffold 

Operation  of  the  machinery  mentioned, 
except  the  rail-highway  crane,  is  done  by  the 
men  in  the  B&B  department.  All  gangs  are 
made  up  of  composite  mechanics. 

As  of  this  date,  the  B&B  equipment  ob- 
tained since  1958  has  a  value  of  approxi- 
mately $900,000  for  the  nine  regions.  We  are 
more  than  happy  with  the  response  of  the 
men  in  the  field.  It  is  very  gratifying  to  see 
them  take  hold  of  this  machinery,  or  should 
I  say — take  to  it  like  ducks  take  to  water. 
They  have  come  up  with  some  excellent  ideas 
and  have  incorporated  the  machinery  to  do 
work  that  is  beyond  our  expectations.  The 
enthusiasm  of  our  supervision  has  been  ex- 
cellent and  they  are  happy  as  they  can  see 
something  being  accomplished — this  you  will 
notice  in  the  slides.  For  the  first  time  in  five 
years,  we  feel  that  we  are  making  progress 
in  constructive  and  preventative  maintenance 
to  our  bridges,  buildings  and  other  facilities. 

Our  program  calls  for  all  regions  to  be 
fully  mechanized  in  1961.  We  are  looking 
forward  to  1961  and  the  added  work  that 
can  be  accomplished  in  the  B&B  department 
with  the  additional  machinery. 

We,  of  the  railroad  industry,  should  pass 


on  all  the  information  that  we  can  to  each 
other  pertaining  to  the  use  of  equipment  and 
the  setups  that  are  available  on  our  railroad, 
or  any  other  railroad  that  has  been  mecha- 
nized in  the  B&B  departments.  We  should 
get  together  and  gather  around — and  I  quote 
one  top  official  of  another  railroad  who  said 
"We  should  at  once  get  together  and  offer 
all  we  have  to  each  other  to  combat  the  pres- 
ent conditions  existing  in  our  economy  field." 

Gentlemen,  do  not  be  misled  by  what  I 
have  said.  It  sounds  like  we  have  had  no 
troubles.  Believe  me,  we  have  had  to  work 
hard  to  accomplish  what  we  have  done.  The 
results  of  mechanization  are  due  to  the  man- 
agement, the  supervision,  the  men  them- 
selves, the  equipment  and,  the  suppliers  who 
make  the  equipment.  The  suppliers  have  of- 
fered us  new  ideas  and  have  taken  our  ideas 
and  incorporated  them  into  their  machinery. 
An  example  of  this  is  the  fact  that  track 
mechanization  came  about  by  railroad  men 
offering  suggestions  to  the  suppliers. 

The  type  of  equipment  that  we  are  using 
in  the  B&B  department  has  been  used  for 
years.  I  quote  from  a  gentlemen  on  our  rail- 
road who  said  "That  we  are  using  nothing 
more  than  the  contractors  have  used  for  years 
but  we  are  adapting  the  same  for  railroad 
use." 

One  more  thing  in  closing,  we  must  be 
cautious  of  purchasing  machinery  without  due 
thought  to  adapting  machinery  to  other  needs. 


Abstracts  of  Addresses  Delivered  Before  the  Joint  Sessions 


During  the  opening  joint  session  on  Mon- 
day, September  19,  B.  F.  Biaggini,  vice  presi- 
dent of  the  Southern  Pacific,  spoke  on  "The 
Railroad  Supervisor  —  First  Class  Citizen." 
Mr.  Biaggini  had  the  following  remarks  to 
make: 

I  am  happy  to  speak  to  you  today  as  a 
maintenance  of  way  veteran.  My  first  railroad 
job  was  in  the  maintenance  of  way  depart- 
ment and  for  more  than  fifteen  years  I  had 
almost  daily  contact  with  roadmasters,  B&B 
supervisors  and  their  people.  So  I  feel  a  real 
sense  of  homecoming  as  I  have  the  privilege  of 
meeting  with  you  this  morning. 

Your  work  is  one  of  the  most  important 
and  fundamental  in  the  whole  complex  busi- 
ness of  railroading,  and  in  recent  years  has 
been  one  of  the  most  progressive.  The  mech- 
anization of  roadway  maintenance  during  the 
past  few  years  has  had  almost  as  much  impact 


on  the  art  of  railroading  as  had  the  change 
from  steam  to  diesel  power. 

You  who  are  meeting  here  have  been  se- 
lected by  your  various  roads  because  you  have 
the  capacity,  imagination  and  ability  to  press 
forward  with  new  ideas  and  the  breadth  of 
vision  which  will  further  expand  the  great 
progress  already  made  in  your  field. 

In  his  remarks  to  you  last  year,  President 
Russell  [D.  J.  Russell,  president,  SPJ  laid  par- 
ticular stress  on  the  important  part  you  super- 
visors can  play,  ivitkin  our  railroad  industry, 
in  shaping  its  future.  He  pointed  particularly 
to  the  need  for  cultivating  the  broad  view  of 
your  jobs — seeing  them  not  just  as  specific 
tasks,  but  in  relationship  to  the  whole  picture 
of  railroad  progress  and  the  vital  need  for 
eliminating  waste  and  bolstering  our  financial 
stability. 

The  thoughts   I   want  to   leave  with  you 
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today  relate  to  the  same  point  Mr.  Russell 
made  about  broadening  our  horizons,  but  par- 
ticularly in  relation  to  our  outside  activities. 
I  want  to  talk  about  the  importance  of  broad- 
ening out  our  activities  as  good  citizens  and 
about  the  tremendous  force  we  can  thereby 
exert  for  the  good  of  our  country. 

The  degree  to  which  we  discharge  these 
citizenship  obligations  will  also  have  a  most 
important  bearing  on  the  future  of  railroad- 
ing, and  I  will  say  more  about  that  a  little 
later.  But  mainly  I  want  to  stress  the  sub- 
stantial influence  you  can  bring  to  bear  in 
determining  whether  our  whole  system  of 
individual  freedom  and  free  enterprise  is  to 
survive. 

I  think  it  is  high  time  that  all  of  us  got 
back  to  an  understanding  of  the  definition  of 
the  term  "democracy."  It  means  government 
by  all  the  people.  It  presupposes  an  awareness 
of  issues  and  an  active  expression  of  individ- 
ual viewpoints,  out  of  which  will  evolve  local, 
state  and  national  policies  reflecting  the  great- 
est good  for  the  greatest  number. 

Perhaps  the  outstanding  virtue  of  our  sys- 
tem is  this  process  of  blending  all  points  of 
view  on  all  issues.  Each  of  us  is  free  to  be  a 
democrat  or  a  republican  or  have  any  other 
political  affiliation.  We  can  freely  support 
candidates  and  measures  reflecting  our  views 
on  farm  policies,  labor,  big  or  little  business, 
foreign  aid  and  a  thousand  other  domestic 
and  international  issues.  Our  stand,  whatever 
it  may  be,  is  generally  an  expression  of  our 
own  enlightened  self  interest,  and  certainly 
there  is  nothing  wrong  with  this. 

For  us  in  railroading,  it  is  not  enough  just 
to  be  first  class  railroaders.  We  are  called  on 
now,  more  than  ever,  to  be  first  class  citizens 
as  well.  The  future  of  our  whole  way  of  life 
demands  it  of  us. 

I  am  going  to  talk  now  about  how  the 
force  we  can  exert  as  good  citizens  relates  to 
our  personal  interests  as  railroaders.  But  first 
I  want  to  make  it  clear  that  this  consideration 
alone  cannot  be  our  primary  concern.  The 
fact  is  that  our  opportunities  to  help  our  in- 
dustry can  only  grow  out  of  our  broad  and 
sincere  efforts — the  respect  and  recognition 
we    must    first    win  —  as    all    around 


citizens. 

At  the  same  time  we  can  be  proud  of  the 
fact  that  we  are  railroaders.  We  can  be  proud 
that  we  are  members  of  an  industry  that  is  so 
important  an  element  in  our  national  strength 
and  progress.  And  as  railroaders  we  should 
not  hesitate  to  speak  out. 

Acting  together  as  good  citizens,  we  rail- 
roaders alone  can  have  very  substantial  polit- 


ical power  from  the  precinct  level.  And  this 
power  can  be  amplified  many  times  if  we  but 
take  the  trouble  to  get  our  story  understood 
by  our  friends  and  neighbors. 

Interest  yourself  in  the  activities  of  your 
local  republican  or  democratic  club  or  polit- 
ical association.  Participation  in  such  a  group 
will  provide  you  with  an  opportunity  to  keep 
closely  in  touch  with  the  various  candidates 
and  the  local  and  national  issues  for  which 
they  stand.  It  will  also  provide  you  with  an 
opportunity  to  win  support  for  your  view- 
point as  a  railroader. 

Basically  important,  of  course,  is  that  you 
vote.  But  beyond  this,  it  is  also  part  of  your 
good  citzienship  job  to  see  that  your  friends 
and  your  relatives,  your  fellow  workers  and 
your  neighbors  are  encouraged  to  register 
and  to  cast  their  ballots.  Helping  to  get  out 
the  vote  is  one  of  the  most  important  contri- 
butions we  can  make  to  insure  that  our  Ameri- 
can system  will  survive.  Let  us  never  forget 
that  right  here  at  our  own  local  precinct  level 
is  where  every  election  is  either  won  or  lost, 
even  up  to  the  office  of  President  of  the 
United  States;  and  the  greater  the  voter  turn- 
out, the  greater  the  chances  of  electing  the 
man  best  fitted  for  the  job. 

I  hope  that  most  of  you,  as  you  return  to 
your  homes  and  your  jobs,  will  be  thinking 
a  little  more  seriously  about  the  problems  we 
face  as  railroaders  and  as  citizens.  As  you 
think,  surely  you'll  wonder  "What  can  I  as 
an  individual  do  about  it?"  To  help  you 
remember,  let  me  sum  up: 

The  forces  of  political  apathy  and  com- 
placency threaten  our  security. 

Our  industry  is  in  serious  trouble,  due 
largely  to  over-regulation  and  its  inability  to 
adjust  its  plant  and  services  to  fit  the  trans- 
portation requirements  of  today  and  to- 
morrow. 

The  individual  is  the  strongest  political 
force  in  the  American  democratic  system. 

Be  informed  on  the  issues  that  affect  your 
industry  and  you  as  an  individual,  and  be 
prepared  to  work  for  those  issues  you  believe 
in  and  against  those  to  which  you  are  opposed. 

Get  interested  in  politics  at  the  precinct 
level. 

Register  and  vote,  and  urge  all  of  your 
friends,  relatives  and  fellow  railroaders  to 
do  so. 

By  doing  something — the  things  we  have 
talked  about  this  morning — we  can  insure 
that  the  events  which  shape  the  future  will  be 
as  we  want  them  to  be.  By  doing  something 
we  shall  surely  have  earned  the  title — "first 
class  citizens." 
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Remarks  by  G.  M.  Leilich 

Following  Mr.  Biaggini's  address  those 
attending  the  opening  session  heard  an  ad- 
dress delivered  by  G.  M.  Leilich,  vice  presi- 
dent, operations,  of  the  Western  Maryland, 
who  spoke  on  "Safety  is  No  Accident."  Here 
are  some  of  his  comments: 

Thank  you  for  inviting  me  here  today  to 
discuss  with  you  a  topic  which  is  very  im- 
portant and  near  and  dear  to  my  heart.  Cer- 
tainly, I  shall  not  attempt  to  claim  originality 
for  the  title  of  my  address,  "Safety  is  No 
Accident,"  but  I  would  agree  with  the  philos- 
ophy which  it  expresses.  The  word  "Accident" 
means  something  unplanned  and  unexpected 
— something  that  happens  entirely  by  chance. 
The  question  of  the  avoidance  of  personal 
injuries  and  accidents  is  one  which  is  not  done 
accidentally,  if  you  will  pardon  the  pun,  but 
one  which  requires  a  considerable  amount  of 
planning  and  real  effort  to  accomplish.  The 
question  of  safety  involves  four  areas:  namely, 
at  work,  at  play,  at  home  or  traveling  to  or 
from  any  of  those  areas  of  endeavor. 

Real  progress  has  been  made  over  the  years 
in  the  area  of  safety  at  work,  but  I  regret  to 
state  that  statistics  indicate  a  much  lesser  de- 
gree of  achievement  in  the  other  three  areas. 
The  statistics  for  the  year  1959  indicated  that 
32  per  cent  of  the  fatal  accidents  occurred  at 
work,  and  68  per  cent  occurred  away  from 
work. 

All  of  this  points  to  a  very  obvious  fact 
that  industry  cannot  ignore  accidents  which 
occur  other  than  at  the  source  of  work.  The 
inefficiency,  the  loss  of  production  and  all  of 
the  other  complications  which  are  created  by 
employe  absenteeism,  plus  the  other  associ- 
ated costs  which  go  hand  in  hand  with  such 
lost  time,  such  as  the  inability  of  the  employe 
to  attain  his  full  productive  capacity  imme- 
diately upon  return  to  work  after  such  a  con- 
valescence, plus  the  insurance  costs,  all  of 
which  are  related  in  the  expense  of  our  doing 
business,  emphasize  the  importance  to  industry 
of  the  field  of  off-the-job  accidents.  When  the 
best  machine  operator  you  have  in  your  or- 
ganization is  injured  while  driving  home 
from  work,  the  job  efficiency  loss  is  just  the 
same  as  though  he  had  been  injured  operating 
the  machine  itself.  Therefore,  my  first  point 
in  my  discussion  with  you  here  is  that  we,  in 
management,  must  stress  and  emphasize  in 
every  manner  within  our  power  the  import- 
ance of  safety  everywhere,  if  I  may  borrow 
one  of  the  National  Safety  Council's  current 
philosophies.  This  should  be  done  through 
the  media  of  movies,  slides,  publicity,  posters, 
any  way  that  we  can  drum  the  idea  into  the 


heads  of  our  employes  that  they  must  not 
close  their  mental  doors  on  safety  when  they 
leave  the  property. 

Now  dealing  with  the  topic,  "Safety  is  No 
Accident,"  in  another  vein,  the  question  nat- 
urally arises:  What  do  we  do  about  all  of 
this?  Well,  you  who  are  members  of  com- 
munity organizations,  either  local  or  national 
in  nature,  such  as  I,  are  doing  what  we  can 
in  this  respect  from  a  public  education  and 
information  viewpoint,  as  well  as  trying  to 
make  our  concern  felt  where  it  can  do  the 
most  good — in  some  of  our  legislatures.  This 
is  all  in  the  interest  of  promoting  public 
safety.  You  here  are  more  directly  concerned 
with  what  you  can  do  in  your  own  specific 
area  of  responsibility — that  of  safety  at  work. 
In  my  opinion,  safety  is  just  as  important  a 
part  of  the  obligation  and  duty  of  a  super- 
visor as  is  whatever  the  production  responsi- 
bility of  his  department  may  be.  One  cannot 
exist  without  the  other.  A  supervisor  who 
looks  only  at  the  number  of  track  feet  raised 
per  man  hour  or  per  dollar  and  ignores  his 
accident  statistics,  is  not  a  competent  super- 
visor. Since  America  professes  to  be  a  Chris- 
tian nation,  it  is  difficult  to  reconcile  the 
reluctance  and  lack  of  interest  on  the  part  of 
the  average  supervisor  in  trying  to  do  some- 
thing constructive  and  sincere  about  being 
his  brother's  keeper,  if  you  will,  or  promoting 
the  welfare  of  his  own  employes. 

An  exhaustive  study  of  the  Western  Mary- 
land's own  accident  statistics  for  the  past  26 
years  has  revealed  that  accidents  are  predicta- 
ble, with  awesome  accuracy.  Our  records  show 
that  August  is  the  month  in  which  the  great- 
est number  of  accidents  occur  each  year.  It  is 
the  month  in  which  1 1  of  the  52  fatal  acci- 
dents that  have  been  recorded  on  our  system 
in  the  past  26  years  have  occurred,  and  the 
majority  of  those  fatalities  have  resulted  from 
daytime  accidents.  We  know  that  all  accidents 
on  each  of  our  railroads  are  traceable  to 
either  mechanical  or  personal  faults.  We 
know,  therefore,  that  every  accident  is  avoida- 
ble^— or  could  be,  if  those  faults  were  cor- 
rected before  they  precipitated  accidents. 

If  every  accident  fundamentally  is  traceable 
to  unsafe  conditions — such  as  faulty  equip- 
ment, tools,  machines  or  other  conditions  at 
the  scene  of  the  accident — or  unsafe  people, 
why  have  we  been  unable  to  eliminate  acci- 
dents on  our  railroads?  Could  it  be  that  we 
have  given  our  attention  too  exclusively  to 
correcting  unsafe  conditions,  without  corre- 
sponding emphasis  on  correcting  unsafe 
workers? 

Installing  a  safeguard  on  a  machine  does 
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not  make  it  safe  if  the  guard  is  shoved  aside 
when  the  machine  is  in  operation.  Providing 
a  guardrail  along  a  steep  staircase  does  not 
protect  the  workman  who  scoffs  at  using  the 
rail.  Safety  lectures  and  instructions  provide 
no  insurance  against  accidents  for  the  man 
whose  thoughts  were  somewhere  else  when 
he  nodded  indication  of  having  understood 
words  of  caution. 

In  other  words,  have  we  dealt  realistically 
enough — perhaps  persistently  enough — with 
the  human  causative  factor  in  railroad  acci- 
dents? Every  piece  of  machinery  and  equip- 
ment, every  tool  and  every  working  area,  in 
the  modern  railroad  plant  has  undergone 
close  scrutiny  in  the  past  quarter-century. 
Each  has  been  revised,  revamped  or  remodeled 
so  that  safety  has  become  a  functional  com- 
ponent of  its  design  ...  so  that  it  "cannot" 
be  an  accident  factor.  Yet  each  must  be  uti- 
lized, operated  or  at  least  maintained  by  rail- 
road personnel,  and  each  continues  to  play 
a  role  in  accidents. 

One  of  the  tragic  patterns  that  have  emerged 
from  our  railroad's  hindsight  look  at  accident 
statistics  is  that  in  the  '50's  the  same  in- 
juries were  sustained  by  the  same  number  of 
workers  in  the  same  departments  as  had  been 
in  the  '30's.  Despite  a  safety-engineered  en- 
vironment, the  same  old  injuries  are  attributed 
to  the  same  old  causes — and  none  of  them 
ever  admissive  of  personal  responsibility. 

As  inconclusive  as  it  is  at  present,  our  retro- 
spective study  of  accident  records  seems  to 
indicate  that  the  great  majority  of  personal 
injuries — including  fatal  ones — on  our  rail- 
road are  traceable  to  unsafe  workers.  In 
nearly  every  case,  the  accident  victim  or  a 
co-worker  has  acted  in  an  unsafe  manner, 
either  because  he  was  ignorant  of  the  safe 
way  or  chose  to  ignore  it,  because  of  hurry 
or  thoughtlessness. 

Remarks  by  H.  C.  Murphy 

The  first  speaker  at  the  second  joint  ses- 
sion, held  on  Tuesday  morning,  September  20, 
was  H.  C.  Murphy,  president  of  the  Chicago, 
Burlington  &  Quincy.  The  subject  of  Mr. 
Murphy's  address  was  "Our  Stake  in  the  Fu- 
ture of  the  Railroads."  He  had  the  following 
comments  to  make: 

Those  of  us  who  pursue  our  respective 
careers  in  railroading  have  a  very  real  stake 
in  its  future,  as  should  millions  of  other 
Americans — whether  they  realize  it  or  not. 
Operating  efficiency,  and  the  extent  to  which 
our  industry  is  permitted  to  function  in  a 
truly  competitive  fashion,  has  a  definite  bear- 
ing upon  the  health  and  vigor  of  our  national 


economy.  More  importantly,  the  preservation 
of  a  rugged  rail  transport  system  is  vital  to 
the  safety  of  the  nation. 

At  present  we  are  engaged  in  a  fiercely 
competitive  struggle — one  beset  with  unfair 
and  unnecessary  restrictive  handicaps.  To  the 
best  of  my  recollection,  we  have  never  before 
been  confronted  with  competition  of  such 
magnitude,  nor  so  sorely  harassed  in  our  ef- 
forts to  meet  it. 

To  an  alarming  extent,  the  most  dangerous 
competitors  of  the  railroads  —  and  for  that 
matter  all  modes  of  common  carrier  service — 
are  the  virtually  unregulated  contract  and 
private  carriers,  some  of  which  hold  them- 
selves out  to  serve  and  do  serve  the  public, 
yet  are  substantially  free  of  the  limitations 
imposed  by  law  upon  the  true  common  car- 
riers, chief  of  which  are  the  railroads.  In  the 
field  of  passenger  transport,  the  private  auto- 
mobile is  by  far  the  major  operator.  So  long 
as  its  operations  remain  truly  private,  public 
transport  has  no  just  complaint.  But  the  im- 
pact of  unregulated  competition  upon  the 
genuine  common  carrier — notable  the  rail- 
roads— is  most  unfair  and  most  severe  in  the 
field  of  truck  and  barge  transportation.  That 
is  what  I  propose  to  discuss  with  you  briefly 
today. 

Since  World  War  II,  private  intercity  truck 
carriage  had  increased  about  five  times,  from 
30  to  143  billion  ton-miles  annually.  During 
the  same  period,  "regulated  for  hire"  common 
carriage  increased  better  than  three  times, 
from  25  to  84  billion  ton-miles  annually. 
During  the  same  period  the  river  and  canal 
barges  increased  from  29  to  113  billion  ton- 
miles  annually — or  nearly  four  times  greater. 
Less  than  10  per  cent  of  the  barges  operat- 
ing on  the  inland  waterways  are  regulated. 
Not  more  than  30  per  cent  of  the  trucks 
operating  on  our  highways  are  regulated.  The 
rest  are  privately  owned  and  privately  oper- 
ated. And  one  wonders  why  the  government 
in  dispensing  such  huge  sums  of  the  tax- 
payers' money  wouldn't  look  beyond  the  ques- 
tion of  comparative  economics  of  barge  opera- 
tion versus  rail  operation  and  see  just  who 
gets  the  benefit  of  these  lower  ton-mile  costs 
afforded  the  barge  lines. 

In  contrast  railroads  are  subject  to  com- 
plete and  rigid  regulation,  placing  them  at  a 
pronounced  competitive  disadvantage  for  im- 
portant traffic.  Clearly  what  is  needed — and 
soon — is  a  drastic  revision  of  regulations  so 
that  rules  applying  to  one  type  of  public  car- 
rier apply  to  all  public  carriers.  Not  only 
does  elementary  fairness  demand  this,  but  in 
the  long  run  the  public  is  sure  to  suffer  from 
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a  policy  which  stifles  free  enterprise  on  the 
part  of  essential  public  transport. 

Why  railroads  should  not  be  able  to  com- 
pete for  transportation  of  exempt  freight  at 
a  rate  which  would  yield  a  fair  return  over 
and  above  actual  costs  is  beyond  compre- 
hension. 

Since  you  are  accustomed  to  taking  the 
initiative  when  faced  with  problems,  I  know 
you  are  probably  asking:  "Well,  what  can  I 
do  about  it?"  In  my  opinion,  the  answer  is 
simply  this.  Seek  out  every  possible  oppor- 
tunity to  do  your  job  ever  more  efficiently 
and  effectively  than  before. 

Fortunately,  the  railroad  industry  has  many- 
capable  people  on  its  team.  Your  job  of  build- 
ing and  maintaining  the  track,  bridges  and 
roadway  structure  is  a  very  important  one. 
How  well  the  industry  meets  the  competitive 
pressures  and  discrimination  presently  facing 
it  will  depend  in  large  measure  on  how  well 
all  of  us  do  our  job.  Every  dollar  saved  on 
railroad  operations  enhances  our  ability  to  im- 
prove both  property  and  service.  Upon  you 
particularly,  falls  the  responsibility  of  using 
the  funds  available  to  build  necessary  and  the 
maximum  ruggedness  and  strength  possible 
into  the  railroad  structure. 

And  it  is  important  that  you  keep  manage- 
ment informed  of  new  tools  and  procedures 
that  will  enable  you  to  do  an  ever  better  job. 
It  is  also  your  responsibility  to  get  the  maxi- 
mum use  from  these  tools.  Some  of  the  newer 
equipment,  as  you  are  aware,  can  be  used  on 
a  double  shift,  thus  affording  greater  utiliza- 
tion and  efficiency,  and  assuring  a  higher  per 
cent  return  on  the  investment.  But  what  must 
be  a  great  satisfaction  to  you  is  that  the 
provident  use  of  manpower,  improved  ma- 
teriel, tools  and  equipment  enables  you  to  do 
more  of  the  things  you  want  to  do  to  im- 
prove the  property  under  your  charge. 

Management  looks  to  you  for  help  in  plan- 
ning ahead.  Because  of  your  comprehensive 
knowledge  of  the  property,  you  are  particu- 
larly well  qualified  to  look  into  the  future 
and  program  what  should  be  done  to 
strengthen  and  improve  it.  There  may  be 
times  when,  because  of  reduced  revenue,  man- 
agement will  be  unable  to  carry  out  all  you 
recommend,  but  you  may  be  sure  your  recom- 
mendations will  not  be  forgotten.  In  a  word, 
yours  is  the  all-important  trust  of  safely 
maintaining  the  property  with  the  funds  al- 
lotted to  you.  In  good  times  adjust  your  pro- 
grams to  build  up  the  extra  strength  so  as 
to  be  prepared  for  a  "rainy  day"  when  reve- 
nue falls  off  and  you  are  compelled  to  lower 
your  sights.  Then  you  will  be  able  to  do  so 


because  of  your  provident  use  of  what  you 
had  in  the  good  years. 

You  and  I — and  every  member  of  the  rail- 
road team — assume  the  added  responsibility 
to  inform  himself  about  what  needs  be  done 
to  restore  our  railroads  to  the  growth  position 
to  which  they  are  entitled.  We  must  acquaint 
others  of  the  need  for  a  modern  set  of  trans- 
portation laws.  Eventually,  and  soon,  let  us 
hope  our  lawmakers  will  become  aware  of 
the  fact  that  Americans  really  do  want  a 
square  deal  for  railroads,  as  I  believe  the  ma- 
jority of  them  do.  Once  our  lawmakers  are 
convinced  of  this  they  will  act.  Only  then 
will  our  industry  resume  its  former  role  as 
the  pace  setter  for  a  growing  America. 

Remarks  by  J.  Handley  Wright 

Following  Mr.  Murphy's  address  members 
of  the  Bridge  and  Building  and  Roadmasters' 
Associations  heard  an  address  by  J.  Handley 
Wright,  vice  president  of  the  Public  Rela- 
tions Department,  Association  of  American 
Railroads.  Mr.  Wright  spoke  on  "Public  Re- 
lations—Responsibility and  Opportunity."  He 
had  the  following  remarks  to  make: 

After  accepting  your  invitation  to  meet 
with  you  this  morning,  I  happened  to  men- 
tion the  fact  in  conversation  with  a  president 
of  a  large  and  important  road.  Some  days 
later,  I  received  a  letter  from  him  comment- 
ing on  this  meeting  and  I  would  like  to  read 
you  a  paragraph  from  that  letter.  It  might 
well  serve  as  a  text  for  the  few  remarks  which 
I  have  to  make. 

"The  basis  of  good  public  relations,"  this 
railroad  president  wrote  me,  "is  how  those 
who  are  not  connected  with  the  business  react 
in  their  contacts  with  other  members  of  the 
public.  Therefore,  it  is  important  that  what- 
ever services  be  operated  by  the  railroads,  be 
tcpnotch  in  every  respect.  This  applies  to 
train  handling,  the  serving  of  meals,  the  ac- 
tions of  the  train  crews,  the  actions  of  the 
Pullman  crews,  the  riding  of  the  equipment, 
and  perhaps,  even  more  important,  good  me- 
chanical maintenence  of  the  equipment."  He 
might  have  added  with  equal  aptness  a  few 
other  basic  facts  such  as  morale  of  employees, 
how  they  speak  of  the  industry  to  their  neigh- 
bors across  the  back  fence,  how  shippers  are 
treated,  and  the  general  image  of  the  industry 
before  the  public  and  the  legislators. 

Whether  this  railroad  president  knew  it  or 
not,  he  was  expressing  the  oldest  rule  of 
public  relations,  namely,  that  actions  speak 
louder  than  words  and  that  performance 
counts  for  more  than  promise. 

By  and  large,  we  in  the  railroad  industry 
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are  going  to  enjoy  or  suffer  from  the  public 
opinion  we  deserve.  If  we  consciously  strive 
to  deserve  the  public's  good  will,  we  will 
eventually  achieve  it.  If  we  make  few  or  no 
conscious  efforts  along  this  line,  we  will  de- 
serve and  receive  a  good  deal  less  enthusiastic 
support  from  the  public. 

J.  Carlisle  MacDonald,  until  recently  as- 
sistant to  the  chairman  of  U.  S.  Steel  Cor- 
poration, in  charge  of  public  relations,  once 
put  it  this  way  in  a  thoughtful  paper  pub- 
lished in  the  Journal  of  the  Public  Relations 
Society  of  America:  "It  must  be  assumed  that 
every  employee  is  in  fact  a  public-relations 
representative  of  the  company.  No  other 
premise  is  tenable.  Every  employee  is  going 
to  pass  on  to  others  his  own  impressions  of 
his  employers." 

If  you  follow  my  thesis  that  we  all  have 
an  opportunity  and  a  responsibility  to  talk 
up  our  good  points,  to  project  a  picture  of 
our  industry  as  a  live  and  vigorous  economic 
force  in  our  national  life,  then  take  a  look 
with  me  at  some  of  the  things  we've  got  to 
be  proud  of  and  to  brag  about. 

First,  there  are  the  exciting  new  applica- 
tions of  modern  technology  which  our  in- 
dustry is  making.  To  mention  only  a  few, 
micro-wave  transmission,  employed  by  the 
Santa  Fe,  the  Southern,  Southern  Pacific, 
Rock  Island  and  several  other  roads;  Cen- 
tralized Traffic  Control,  already  in  effect  on 
more  than  30,000  miles  of  American  line; 
atomic  powered  signal  lights;  electronic  de- 
tection of  hot  boxes;  use  of  high  speed  com- 
puters and  electronic  brains  in  railroad  sta- 
tistical work  and  the  exciting  growth  of 
piggyback.  While  still  representing  only  1.3 
per  cent  of  all  railroad  traffic,  the  growth  rate 
of  piggyback  is  truly  astonishing.  Last  year  the 
business  doubled  over  1958.  In  the  first  8 
months  of  I960,  piggyback  was  up  another 
35  per  cent  or  95,898  cars  over  the  same 
period  of  1959.  Then  there  is  the  growing 
number  of  automatic  classification  yards,  each 
a  highly  integrated  complex  of  commuica- 
tions,  push-button  switching,  radar  speed 
measuring,  electronic  speed  control,  auto- 
matic retardation  and  automatic  switching. 

Another  impressive  reason  for  optimism 
springs  from  passage  of  the  Transportation 
Act  of  1958.  Granted,  the  act  was  only  a 
start  in  the  right  direction,  it  at  least  marked 
the  end  of  18  years  of  public  apathy  toward 
railroad  problems  and  provides  a  solid  foun- 
dation upon  which  Congress  can  continue 
the  job. 

Growing  out  of  the  passage  of  this  act  is 
another  truly  significant  reason  for  optimism, 


namely  an  aroused,  interested  and  sympa- 
thetic public  opinion  with  respect  to  the  rail- 
roads. Passage  of  this  act  in  the  summer  of 
1958  was  followed  by  a  public-opinion  survey 
conducted  at  our  request  by  the  Opinion  Re- 
search Corporation.  This  survey  disclosed, 
among  many  other  significant  facts,  that  33 
per  cent  of  the  public  actively  wanted  Con- 
gress to  do  more  to  help  the  railroads  and 
that  44  per  cent  had  no  particular  opinion  on 
the  point,  making  a  total  of  77  per  cent  who 
at  least  had  no  objection  to  further  congres- 
sional action  in  behalf  of  the  railroads. 

From  these  statistics  it  is  fair  to  assume 
that  the  public  is  interested,  sympathetic  and 
willing  to  be  helpful  to  the  railroads.  As  a 
member  of  this  great  industry,  do  you  not 
consider  that  you  have  an  opportunity  as 
well  as  a  responsibility  to  cater  to  this  public 
interest? 

In  closing,  I  can  offer  no  better  thought 
than  that  expressed  by  a  railroad  president 
in  a  recent  talk  to  members  of  our  industry. 
"Remember,"  he  said,  "how  prosperous  a 
future  the  industry  as  a  whole  can  look  for- 
ward to  depends  very  much,  I  think,  on  how 
soon  and  how  effectively  everybody  concerned 
begins  to  think  in  terms  of  the  present  and 
future  instead  of  the  past.  We  are  a  business, 
not  a  monument." 

Let  us  remember  that  the  hardest  thing  to 
change  is  attitude — our  own  as  well  as  others. 
I  have  shown  you  that  your  own  attitude 
toward  our  industry  has  a  tremendous  effect 
on  the  public's  attitude.  I  have  shown  you 
the  public  is  receptive  toward  our  industry. 
It  is  your  responsibility  as  well  as  your  op- 
portunity to  give  the  public  the  right  atti- 
tude. I  am  sure  you  will  not  fail. 

Remarks  by  F.  R.  Woolford 

The  last  speaker  of  the  joint  session  on 
Tuesday  morning  was  Frank  R.  Woolford, 
chief  engineer  of  the  Western  Pacific.  Mr. 
Woolford  related  some  of  the  things  he  saw 
during  his  recent  trip  over  the  railroads  of 
European  Russia  in  company  with  representa- 
tives from  the  AAR  and  other  American  rail- 
road officers.  He  made  the  following  com- 
ments : 

On  Sunday  afternoon,  June  5,  our  party 
moved  into  their  assigned  special  sleeping 
car  with  attached  dining  car  which  had  been 
arranged  for  our  use  during  the  three  week's 
tour  of  some  6,000  miles  of  the  Soviet  rail- 
way in  Europe.  While  in  Moscow,  we  met  all 
the  department  heads  of  the  railway  system. 
We  were  briefed  by  these  individuals  as  to 
the    departmental    operations    and    received 
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answers  to  the  many  questions  we  asked. 
We  were  told: 

1.  There  are  35  railways  in  the  Soviet  sys- 
tem, each  in  the  charge  of  a  president  or 
director. 

2.  The  Soviet  railway  system  totals  some 
120,000  road  kilometers  (74,400  miles). 

3.  The  system  now  has  12,000  kilometers 
(7,440  miles)  of  electrified  operation  of  a 
plan  for  a  total  of  30,000  kilometers  (18,600 
miles)  of  electrified  operation  by  1965. 

4.  They  plan  for  70,000  road  kilometers 
to  be  dieselized  by  1965.  Actually,  their  over- 
all plans  are  to  have  35  or  40  per  cent  of  the 
entire  system  electrified,  some  65  per  cent  of 
the  system  dieselized,  and  they  hope  to  re- 
tain 5  per  cent  of  steam  operation.  They 
actually  have  diesel  locomotives  now  that 
have  proven  out  and  in  actual  production  of 
3,000  h.p.  They  have  one  ready  to  go  on 
test  in  the  field  of  4,000  h.p.  They  are 
making  gas  turbines.  They  have  one  gas- 
turbine  right  now  ready  to  go  in  the  field 
tests  that  has  6,000  h.p.  and  they  hope  to 
go  to  8,000  h.p. 

5.  That  the  Soviet  railway  has  operated 
and  can  operate  100  to  125  train  schedules 
in  each  direction  on  single-track  railroad  in 
a   24-hour  period. 

6.  That  the  railways  in  the  United  States 
are  approximately  three  times  the  length  of 
the  Soviet  system,  but  the  Soviet  handles 
half  again  as  much  more  freight  tons  per  mile 
of  traffic  than  the  United  States  railroads. 

7.  That  freight-train  speeds  are  set  at  a 
maximum  of  80  and  100  kilometers  per  hour 
(although  our  observations  of  the  operating 
train  speeds  would  place  same  at  an  average 
of  35,  not  to  exceed,  40  m.p.h.). 

8.  That  passenger  trains  operate  at  speeds 
of  100  to  150  kilometers  per  hour  (however, 
our  observations  indicated  such  speed  to  not 
exceed  55  m.p.h.,  normally  an  average  of 
45  m.p.h.  There  was  one  exception — the  Red 
Arrow — which  we  rode  between  Moscow  and 
Leningrad.  The  claimed  speed  for  it  is  94 
m.p.h.  but  at  no  time  during  our  ride  did 
we  check  the  train  faster  than  88  m.p.h.  It 
normally  operated  between  60  and  70  m.p.h. ) 

9.  The  Soviet  system  has  12  institutes  or 
railway  universities  in  different  cities  on  the 
system  which  are  called  institutes  of  railway 
engineering.  In  1917,  only  two  such  uni- 
versities existed  in  Russia — one  at  Moscow 
and  the  other  at  Leningrad.  Some  9,000  stu- 
dents are  graduated  annually  from  these  and 
other  railroad  institutes.  (Kharkov,  a  school 
where  we  spent  considerable  time,  will  gradu- 
ate 800  in   I960.)    Sixty  per  cent  stay  with 


the  railroads  and  40  per  cent  go  to  other  in- 
dustries usually  related  to  the  railroads.  The 
Russian  Institute,  as  an  example  of  student 
attendance,  has  60  per  cent  men  and  40  per 
cent  women. 

In  Russia,  there  is  no  recognized  difference 
between  the  sexes.  Men  and  women  do  the 
same  work.  They  use  the  same  places.  You 
will  find  more  women  out  on  a  line  of  road 
doing  hard  track  work  than  you  will  find 
men.  Usually  the  men  are  the  supervisors  and 
the  women  do  the  work.  They  are  in  the 
car  shops,  locomotive  shops  and  in  every  con- 
ceivable type  of  business  you  find  in  Russia. 
And,  most  of  them  are  proud  of  it. 

10.  Adequate  funds  are  provided  annually 
for  research  facilities.  As  an  example,  the 
Kharkov  Institute  was  given  five  million 
rubles  to  spend  for  laboratory  needs  in  I960, 
and  the  Moscow  Institute  was  given  seven 
million  rubles. 

Thence,  we  went  to  Tula,  where  we  wit- 
nessed a  panel-track  and  ballast-replacement 
capital-budget  operation  on  a  line  of  road 
being  progressed  through  the  use  of  what  me- 
chanical equipment  was  available. 

The  general  condition  of  track  could  be 
classified  as  a  stout  track  construction  with 
good  treated-wood  and  a  few  newly  developed 
prestressed-concrete  ties;  good  rail  but  of  a 
light  section,  mostly  R-43  (similar  in  weight 
to  U.S.  87-lb.)  and  R-50  (U.S.  101-lb.) 
varieties  with  a  limited  amount  of  R-65  (U.S. 
131-lb.)  and  a  very  small  amount  of  R-75 
(U.S.  151-lb. )  rail  sections;  very  poor  bal- 
last and  an  associated  irregular  line  and  sur- 
face of  the  main  track.  Curves  are  poorly 
alined,  irregular  and  usually  improper  super- 
elevations, with  little  or  no  transition  run-off 
at  the  ends  of  the  curves.  For  the  slow  operat- 
ing speeds  the  Soviets  use,  their  train  track 
condition  is  undoubtedly  suitable  for  their 
needs  but  not  for  American  operations. 

Safety  of  employees  or  the  public  along 
line  of  road  is  of  little  concern  at  this  time 
as  reconstruction  is  the  major  objective.  Any- 
thing else  is  secondary  to  a  quantity  operation. 
Mechanization  of  roadway  construction  and 
maintenance  activities  are  at  a  very  low  ebb. 
The  available  machines  are  of  enormous  size. 
Few,  if  any,  of  the  roadway  endeavors  are 
completely  mechanized.  Hand  labor  is  a 
major  item  in  all  roadway  operations  for 
which  an  over-abundance  of  both  men  and 
women  are  used. 

On  an  overall  and  general  comparison 
basis,  in  my  opinion  the  Soviet  transporta- 
tion arm  is  in  no  way  equal  to  our  American 
rail-transportation  system.   Actually,  I  would 
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say  they  are  at  least  some  20  or  more  years 
behind  our  progress.  True,  the  Soviets  have: 
A  strong  basic  track  structure,  but  it  is  poorly 
maintained;  a  well-planned  educational  and 
research  organization,  but  lacking  that  needed 
practical  application;  and  a  well-planned  car 
and  locomotive  objective,  although  proceed- 
ing most  slowly  to  accomplishment.  Possibly, 


the  foremost  point  in  their  forward  strides  is 
that  certain  desire,  on  the  part  of  all  em- 
ployees of  the  system,  to  become  the  best  rail 
transportation  system  in  the  world.  They  con- 
sider only  the  United  States'  rail  system  as 
being  superior  and  further  advanced  than 
their  own,  although  they  are  taking  every 
step  possible  to  equal  or  excell  our  status. 


Bridge  Inspection  Procedures  by  B&B  Forces 
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It  is  generally  concluded  that  timber 
trestles  be  inspected  three  times  a  year, 
spring,  summer,  and  fall;  and  concrete  and 
steel  bridges  twice  annually,  spring  and  fall. 
More  inspections  should  be  made  depending 
upon  the  character  of  the  work  to  be  done, 
and  whether  or  not  the  bridge  contains 
treated  or  untreated  material.    Bridge  inspec- 


tion should  not  be  limited  to  the  time  of  year 
set  aside  for  that  purpose,  but  the  supervisor 
or  assistant  should  inspect  any  bridge  when- 
ever in  the  vicinity  of  the  structure.  The 
routine  inspections  should  be  made  by  the 
assistant  supervisor  B&B,  or  another  com- 
petent person  assigned  to  these  duties. 

Regardless  of  their  size  or  location,  bridges 
should  be  inspected  at  least  once  every  year. 
This  inspection  should  be  thorough  and  sys- 
tematic; and  the  inspection  party  should  in- 
clude the  general  supervisor  B&B,  division 
engineer,  supervisor  of  B&B  and  the  road- 
master  of  the  territory  being  inspected.  It 
would  be  desirable  at  this  annual  inspection 
to  have  a  representative  of  the  bridge  de- 
partment present,  so  that  work  can  be  pro- 
grammed in  the  order  of  importance,  and 
labor  and  material  expenditures  discussed. 

The  bridge  foreman  when  making  repairs 
should  make  it  a  point  to  inspect  every  part 
of  the  bridge,  thereby  becoming  familiar  with 
the  bridge  and  aware  of  any  condition  that 
might  exist  that  would  require  future  repairs. 
He  should  observe  how  the  structure  reacts 
under  live  load,  noting  excessive  vibration, 
deflection  and  side  sway.  He  should  report 
to  his  supervisor  on  the  general  condition  of 
the  bridge,  and  on  particular  points  to  be 
considered. 

A  complete  running  record  should  be  kept 
of  the  inspection  of  every  bridge:  A  single 
sheet  for  each  structure,  containing  informa- 
tion   pertaining    to    every    member    of    the 


Bridge  Inspection 


23 


bridge,  number  and  location,  type  of  con- 
struction, length,  number  of  spans,  whether 
single,  double,  or  multiple  track,  height  above 
water;  and  if  highway  bridge,  number  and/or 
name  of  highway.  The  inspector  should  note 
carefully  each  time  he  checks  each  structure, 
the  date,  any  defects  found,  whether  or  not 
previously  noted  minor  defects  have  been 
corrected  or  have  deteriorated  further,  any 
needed  work,  and  how  urgent  the  work  seems 
to  be.  Copy  of  this  record  is  to  be  sent  on 
the  day  made  to  the  supervisor  B&B,  who 
will  examine  it  closely  and  make  the  neces- 
sary arrangements  to  correct  any  defects  noted 
that  require  immediate  attention,  bringing 
such  matters  to  the  attention  of  the  division 
engineer.  Matters  of  major  consequence  will 
be  investigated  further  by  the  supervisor  and 
division  engineer,  and  estimate  of  labor  and 
material  furnished  the  bridge  engineer  so  thar 
plans  can  be  prepared,  and  the  work  begun. 

Time 

The  time  spent  inspecting  each  bridge 
should  be  such  as  to  permit  a  complete  and 
thorough  inspection.  As  much  time  should 
be  spent  at  each  location  as  will  insure  that 
every  possible  angle  of  the  inspection  be 
covered.  After  all,  the  purpose  of  the  in- 
spection is  to  determine  the  extent  of  main- 
tenance to  be  performed,  the  safety  of  the 
structure,  and  the  repair  program  to  be 
formulated. 

The  routine  inspection  may  be  shortened 
to  include  a  brief  survey  of  the  integral  com- 
ponents, and  a  closer  inspection  of  known 
defects  to  determine  whether  or  not  they 
had  become  worse  since  the  previous  inspec- 
tion, or  whether  new  defects  have  become 
visible. 

Transportation 

The  rail  motor  car  is  the  most  direct 
means  of  travel,  but  the  inspector  at  times 
is  handicapped  because  of  location  of  set- 
offs, and  time  allowed  between  trains  to 
make  the  inspection.  It  is  generally  con- 
cluded that  an  auto  or  pickup  truck  equip- 
ped with  a  flanged  wheel  attachment  for 
travel  on  highway  or  rail  is  most  desirable 
in  making  the  inspection.  A  great  deal  of 
time  is  saved,  and  much  of  the  back-tracking 
normally  encountered  by  use  of  an  individual 
vehicle  is  eliminated. 

Where  a  highway  parallels  the  track,  it 
is  a  simple  matter  to  travel  between  struc- 
tures, and  as  much  time  as  need  be  can  be 
spent  at  a  location.  When  necessary  to  travel 
by  rail  to  inaccessible  bridges,  no  more  in- 
convenience is  encountered  with  the  use  of 
a  combination  vehicle  than  is  normally  re- 
alized with  a  rail  motor  car. 

Bridge  Inspection  in  General 

The  inspector  shall  proceed  as  follows: 
Examine  track  line  and  surface.  Bad  ap- 
proach conditions  will  result  in  surface-bent 
rail  and  excessive  plate  cutting  on  end  ties; 
and  such  condition,  if  permitted  to  continue, 


could  be  cause  for  a  derailment.  Examine 
the  condition  of  the  rails.  See  that  all  joints 
are  securely  bolted,  there  is  full  bearing  on 
all  ties,  and  that  the  rail  is  properly  spiked. 
Examine  all  ties  and  timber  guard  rails  for 
soundness.  Inspect  the  ends  of  ties  and 
around  the  plates  for  decay,  and  see  that  the 
ties  hold  the  spikes  firmly,  that  all  bolts  are 
tight,  and  that  nothing  projects  above  the  top 
of  the  running  rail.  Examine  foot  walks  and 
hand  rails.  Check  the  alinement  of  the  track 
to  see  that  it  corresponds  with  the  alinement 
of  the  bridge. 

On  ballast  decks,  note  if  ballast  section 
is  full  and  if  there  is  any  indication  that 
stringers  have  separated  and  deck  boards 
have  become  rotten  or  broken,  which  would 
allow  ballast  to  become  low.  On  open  decks, 
stringers  should  be  examined  for  sloping 
grain,  horizontal  or  vertical  cracks,  or  end 
crushing. 

Examine  and  report  the  condition  of  all 
fire  protection  equipment.  See  that  all  veg- 
etation under  the  bridge  has  been  removed. 

Inspection  Procedure  for 
Steel  Bridges 

The  inspector  shall  proceed  as  follows: 
Inspect  all  iron  and  steel  work  in  metal 
structures  and  see  that  the  steel  is  clean,  free 
from  rust,  and  that  no  water  pockets  are 
formed  at  the  panel  points.  Examine  every 
part  to  see  that  it  is  in  true  line,  uninjured 
and  in  proper  adjustment.  Examine  the  line 
of  girders  to  see  that  it  is  correct,  and  that  the 
girders  are  setting  plumb  on  the  pedestals. 
Examine  the  bed  plates,  rollers  and  their 
frames,  to  see  that  they  are  true  and  level 
and  in  proper  working  order.  See  that  all 
trusses  and  girders  have  a  uniform  bearing 
on  the  rollers,  bed  plates  or  pedestals. 

Examine  all  rivets  to  see  that  none  is 
loose,  reporting  all  loose  rivets  and  giving 
their  location  by  bridge  member  and  the 
number  of  loose  rivets  in  each.  It  shall  not 
be  required  that  all  rivets  be  tested  more 
than  twice  each  year,  except  in  certain  mem- 
bers where  the  rivets  are  especially  liable  to 
become  loose.  Examination  of  such  members 
should  be  made  at  least  twice  annually.  Give 
particular  attention  to  any  member  which 
shows  evidence  of  wear  by  becoming  loose, 
rattling  or  rusting.  Give  particular  attention 
to  all  web  members  of  trusses,  lateral  bracing, 
floorbeams  and  stringer  connections,  yokes  or 
hangers,  and  connections  at  pins.  Observe 
the  action  of  the  structure  under  trains  oper- 
ated at  scheduled  speeds.  Note  if  any  tension 
member  becomes  slack,  or  if  any  buckling 
occurs  in  compression  members.  Note  any 
perceptible  yielding  of  the  floorbeams  or 
stringers,  or  any  perceptible  side  motion  of 
the  structure,  or  excessive  deflection  under 
traffic. 

Pay  particular  attention  to  the  details  of 
metai  structures  as  outlined  above  when  the 
bridge  is  on  a  curve.  Look  for  loose  rivets 
in   all    angles,   especially    in    floorbeams   and 
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stringer  connections.  Examine  the  steel  for 
cracks  at  the  root  of  all  angles  and  web 
plates  of  girders,  floorbeams  and  stringers. 
Examine  top  and  bottom  cover  plates  and 
angles,  flange  angles  of  deck  girders,  and 
floor  system  of  through  girders  and  trusses 
for  deterioration  from  rust  and  other  causes. 
Carefully  examine  all  bearings  where  girders 
rest  on  pile  or  frame  bents,  posts  or  towers, 
and  see  that  the  girders  have  a  full  and  true 
bearing  and  are  firmly  anchored.  Note  con- 
dition of  paint  and  when  last  painted. 

Pay  particular  attention  to  alignment  on 
through  structures.  Note  if  track  is  centrally 
located.  A  track  eccentricity  of  only  three 
inches  on  a  through  structure  reduces  the 
allowable  width  of  shipments  six  inches,  and 
may  very  easily  be  cause  for  loss  of  revenue 
from  long-haul  movement.  In  addition,  track 
eccentricity  throws  stresses  on  one  side  of 
the  structure,  a  condition  that  must  be 
avoided. 

Inspection  Procedure  for  Masonry, 
Concrete  and  Composite  Structures 

The  inspector  shall  proceed  as  follows: 
Examine  each  structure  for  any  evidence 
such  as  inequality  in  line  or  surface  of  track, 
or  improper  spacing  between  back  walls  and 
end  of  support  of  structure,  indicative  of 
settlement  or  other  movement.  Observe  action 
of  structure  under  traffic  at  normal  speed, 
and  note  any  movement  in  joints  or  courses 
of  masonry,  or  any  rocking  of  the  structure 
as  a  whole.  See  that  movement  in  expansion 
joints  is  unobstructed;  and  that  all  bridge 
seats  and  cap  stones  of  pedestals  are  properly 
set,  and  report  any  movement  or  cracking  of 
same.  Note  any  evidence  of  undue  weather- 
ing, disintegration,  cracks,  crushing,  leakage, 
bulging,  or  need  of  pointing. 

Examine  foundations  for  any  indication  of 
scouring  or  undermining,  taking  soundings 
where  necessary.  Report  any  change  of 
channel  or  deepening  of  the  stream  bed. 
Observe  any  indication  of  incipient  failure  of 
arch  rings,  indicated  by  flattening  or  crack- 
ing. Report  any  indication  of  leakage  or 
softening  of  the  concrete  in  concrete  metal 
structures,  or  exposure  of  reinforcement.  See 
that  drain  ducts  are  functioning  properly. 
Give  special  attention  to  new  defects  and  to 
the  cause  thereof. 

Inspection  Procedure  for 

Timber  Bridges 

The  inspector  shall  proceed  as  follows: 
Examine  all  timber,  boring  when  necessary 
with  a  V4-inch  increment  bore  to  discover  in- 
terior decay,  plugging  hole  with  treated  plug 
made  for  that  purpose.  A  pointed  inspection 
bar  should  not  be  used  to  check  soundness 
of  stringers,  caps,  pilings,  posts  or  sills  above 
the  ground  line,  as  this  probing  subjects  the 
timber  to  unnecessary  damage.  It  is  permis- 
sible to  examine  all  piling  or  posts  below  the 
ground  line  with  a  pointed  bar.  Examine 
chords    closely    at   splices,    and    all    stringers 


at  bearing  points.  Examine  diagonal  and 
vertical  braces  and  laterals  to  see  that  they 
are  in  place,  straight  and  sound,  and  not 
crushing  at  ends.  Examine  all  blocks  and 
report  those  broken  or  cracked. 

Examine  every  part  of  the  structure  in 
detail  and  note  condition.  Report  any  scour- 
ing or  accumulation  of  drift  around  support 
bents.  Report  any  deviation  in  the  construc- 
tion of  a  structure  from  standard  plans. 
When  additional  stringers  are  placed  for 
purpose  of  strengthening  for  heavier  loading, 
see  that  they  are  receiving  a  proper  propor- 
tion of  the  load.  See  that  all  timber  bents 
stand  plumb  and  have  the  proper  transverse 
bracing.  See  that  high  trestles  are  braced 
longitudinally  in  accordance  with  standard 
plans. 

Stringers  should  be  drilled  near  the  bents, 
from  the  underside  if  possible,  and  the  chips 
examined  for  decay.  Examine  caps  and  sills 
for  bulging  sides,  presence  of  green  algae  or 
growth  indicating  trapped  moisture,  and  in- 
cipient dry  rot,  poorly  framed  posts  or  piles 
which  do  not  fully  contact  the  cap,  horizontal 
splitting  and  checking,  crushing  of  the  cap 
fibers  immediately  above  the  piles,  and  hol- 
low ends.  Sound  all  timber  by  striking  with 
a  hammer.  This  may  reveal  presence  of  decay 
or  hollow  spaces  within.  Check  all  line 
spikes,  spacer  bolts,  drift  pins,  anchor  bolts, 
etc. 

Inspection  Procedure  for 

Masonry  Structures 

The  inspector  shall  examine  as  follows: 
Note  condition  of  structure,  including 
whether  there  are  cracks  or  signs  of  settle- 
ment, and  whether  or  not  masonry  needs 
pointing;  also,  if  any  cracks  have  opened 
since  last  inspection.  The  inspector  shall  ex- 
amine for  the  following:  Overloading  of 
foundations,  indicated  by  vertical  settlement 
or  pumping  at  the  ground  line.  Local  over- 
loading of  foundation,  indicated  by  sagging 
of  the  horizontal  joints,  open  vertical  cracks 
and  crowding  of  back  walls  toward  the  span. 
Weakening  of  the  foundation,  caused  by 
scouring  or  undermining.  Failure  of  bond 
between  stones,  indicated  by  looseness  or 
absence  of  mortar  at  joints.  Vertical  cracks, 
caused  by  uneven  bearing.  Bulging  of  parts 
of  surface,  indicating  internal  failure.  Dis- 
integration at  water  line  or  ground  line, 
caused  by  frost  or  other  causes.  Surface  dis- 
integration of  stones,  indicated  by  weathering, 
spalling,  laminating  or  slicing  and  breaking 
out  of  small  parts. 

Inspection  Procedure  for 

Concrete  Structures 

Examine  bridge  seats  and  piers.  See  that 
anchor  bolts  are  in  place,  that  there  is  no 
evidence  of  unusual  movement,  that  rollers 
are  not  locked  to  prevent  expansion,  that 
masonry  plates  are  not  embedded  in  the 
concrete  to  form  water  pockets.  On  concrete 
decks,  particular  attention  should  be  given  to 


Outfit  Cars  vs.  Highway  Trailers 


25 


approaches,  and  condition  of  ballast;  also, 
examine  to  see  that  drainage  has  been  pro- 
vided and  is  functioning  properly.  Wing 
walls  should  be  given  close  attention.  Their 
stability  is  necessary  to  insure  integrity  of  the 
approach  embankment.  All  concrete  should 
be  examined,  old  cracks  should  be  measured 
and  noted,  and  compared  with  previous  ob- 
servation. Any  new  cracks  should  be  meas- 
ured and  a  record  made  thereof.  There  are 
no    new    devices    on    the    market    that    will 


supplant  a  good  inspection  as  outlined  above. 

Conclusion 

The  results  to  be  gained  from  proper  in- 
spections are  many  and  varied.  They  include 
reduction  in  operating  hazards,  fewer  emer- 
gencies from  failures  of  material  which 
should  have  been  remover  earlier,  reduction 
of  maintenance  expense,  and  a  better  planned 
maintenance  program,  as  well  as  the  confi- 
dent feeling  that  comes  from  a  job  well  done. 
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Reports  from  committee  members  on  our 
subject  "Outfit  cars  versus  highway  trailers 
for  B&B  living  quarters"  indicate  that  there 
is  strong  support  for  both  sides  of  this 
issue.  This  report  will  try  and  point  out 
both  the  advantages  and  disadvantages  of 
outfit  cars  and  trailers  and  it  will  be  up  to 
you,  the  members  of  our  association,  to  de- 
cide which  is  most  advantageous  for  your 
particular  location  and  force. 

Camp  Cars 

We  shall  start  with  camp  car  outfits. 
Camp  cars  have  long  been  the  living  quar- 
ters for  B&B  forces  and  in  the  last  few  years 
we  have  seen  converted  steel  cars  with  gas 
or  oil  for  heating,  cooking  and  water  heating; 
cars  that  are  well  insulated  and  have  modern 
showers  and  washing  facilities,  electric  ice 
boxes,  good  beds  and  other  modern  conven- 
iences. However,  due  to  low  appropriations 
on  most  roads,  a  large  proportion  of  the  out- 
fit cars  still  in  service  are  the  old  wood 
variety  with  which  you  are  too  well  acquain- 
ted. The  major  advantages  of  camp  cars  are 
as  follows: 

( 1 )  There  is  an  abundance  of  room  per 
individual  man  for  cooking,  sleeping,  wash- 
ing and  recreation  and  the  men  do  not  feel 
cooped  up. 

(2)  Toilet  facilities  are  good  and  with 
very  little  odor. 

(3)  They  are  always  on  railroad  property 


and    less    subject    to    local    health    laws    and 
regulations. 

( 4 )  Plenty  of  space  for  tools  and  mate- 
rials, simply  by  adding  additional  cars. 

( 5 )  Handled  by  our  forces  without  huge 
public  liability  which  trailers  demand. 

(6)  No  outlay  for  insurance,  license  fees, 
trailer  camps,  etc. 

(7)  Sleeping,  kitchen,  recreation,  tool  and 
material  cars  are  generally  moved  over  a 
week-end  when  the  men  are  home  and  does 
not  disrupt  the  force  or  take  men  off  of 
regular  work  to  move  them. 

(8)  All  the  cars  attached  to  the  B&B 
gang  are  together  at  one  location  with  all 
necessary  tools  and  materials. 

The  major  disadvantages  of  camp  cars 
are  as  follows: 

( 1 )  Spurs  on  side  tracks  must  be  close  to 
job  sites  or  too  many  man-hours  are  lost 
getting  to  and  from  the  job. 

( 2 )  Schedule  of  trains  does  not  always 
provide  for  moving  when  desired. 

( 3 )  Abundance  of  space  tends  to  invite 
accumulation  of  trash  and   junk. 

(4)  Shopping  of  cars  for  repairs  can  be  a 
serious  problem  and  one  over  which  the 
B&B  departments  have  no  control. 

( 5 )  The  old  wooden  cars  require  heavy 
maintenance  repairs  after  almost  every  move. 

(6)  The  old  cars  are  cold  and  drafty  in 
winter. 
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Highway  Trailers 

Some  railroads  have  made  heavy  invest- 
ments in  highway  trailers  for  housing  B&B 
men.  The  one  big  factor  in  their  use  is  they 
are  new  and  modern  and  with  small  gangs, 
can  be  moved  quickly  from  job  to  job. 

The  major  advantages  of  highway  trailers 
are  as  follows: 

( 1 )  In  most  cases,  new  and   tight. 

( 2 )  Mobile — Do  not  need  to  depend  on 
local  freight  service  and  can  be  moved  when 
desired. 

( 3  )    Can  be  located  right  on  job  site. 

(4)  Very  little  preparation  for  moving. 

( 5 )  Compact,  but  enough  space  to  be 
comfortable,  resulting  in  better  housekeeping. 

(6)  All  modern  conveniences. 

( 7 )  Most  men  take  pride  in  living  in  new 
sleek  trailers. 

(8)  Repairs  can  be  made  quickly  at  min- 
imum down  time. 

(9)  Warm  and  well  insulated. 

(10)  Small  gangs  are  more  easily  housed. 

(11)  Little  or  no  damage  when  moved. 

(12)  Can  be  located  close  to  water  and 
electricity. 

(13)  Can  be  ready  to  move  in  an  hour  or 
so,  in  case  of  emergency. 

(14)  More  healthful  to  live  in  than  old 
wooden  camp  cars  because  they  can  be  kept 
cleaner  with  a  minimum  of  effort,  and  a 
more  even   temperature   can   be  maintained. 

The  major  disadvantages  of  highway  trail- 
ers are  as  follows: 

( 1 )  Operation  and  use  complicated  in 
some  states  due  to  regulations,  such  as  park- 
ing in  licensed  trailer  camps,  hooking  up  to 
sewers,  etc. 

( 2 )  Confined  feeling  for  men  moving  into 
trailers  after  having  been  in  outfit  cars. 

( 3 )  When  more  than  one  trailer,  must 
provide  extra  truck  or  trucks  to  move. 

(4)  Most  trailers  have  chemical  toilets 
with  objectionable  odors  although  some  of 
the  new  ones  have  electric  incinerators. 

(5)  No  place  for  recreation  except  kitch- 
en area. 

(6)  Takes  close  planning  to  move  trailers 
without  disturbing  the  gang  during  working 
hours. 

( 7 )  Must  have  individual  water  or  elec- 
trical units  if  parked  in  country  near  job  site. 

(8)  License  fees,  public  liability  insurance 
necessary. 


(9)  Moving  in  ice  and  snow  sometimes  a 
problem. 

(10)  In  some  localities,  because  of  the 
terrain  and  lack  of  good  roads  close  to  the 
railroad,  trailers  do  not  lend  themselves  to 
economical  operation. 

(11)  Must  have  man  from  gang  move 
during  working  hours  in  most  cases. 

(12)  Trucks  must  be  equipped  with  trailer 
hitches  and  separate  brake  controls  for 
trailers. 

(13)  In  some  cases  where  camp  cars  are 
used  for  tool  and  material  storage,  the  trail- 
ers and  cars  are  some  distance  apart,  resulting 
in  lost  time  going  between  them. 
Conclusion 

You  have  heard  the  advantages  and  dis- 
advantages of  both  outfit  cars  and  trailers. 
It  is  apparent  that  neither  of  these  means  of 
housing  B&B  forces  will  suit  all  the  require- 
ments in  all  cases.  We,  the  committee,  feel 
that,  in  trying  to  sum  up  all  the  facts  we 
have  gathered,  highway  trailers  in  most  cases, 
have  a  definite  advantage  for  small  gangs 
consisting  of  four  to  six  men  and  requiring 
few  large  tools  and  heavy  materials.  This 
would  apply  to  small  gangs  working  on  road- 
way buildings,  interlocking  towers,  small 
bridge  jobs,  etc. 

For  the  larger  gangs  of  ten  to  fifteen  men, 
a  camp  car  outfit  would  probably  be  best. 
These  are  generally  the  larger  gangs  doing 
major  bridge  and  building  jobs  and  needing 
storage  for  larger  tools,  bridge  timbers  and 
other  material. 

We  have  tried  to  assemble  cost  data  on 
both  camp  cars  and  highway  trailers,  but 
do  not  have  enough  information  to  draw 
any  definite  conclusions.  We  have  had  esti- 
mates of  anywhere  from  $2,500  to  $10,000 
to  convert  steel  cars  for  housing  B&B  forces 
and  from  $200  per  year  to  $2,000  per  year 
for  maintaining  camp  cars.  The  cost  of  new 
foui  to  six  men  trailers  runs  on  an  average 
from  $2,200  to  $4,800  each.  Most  of  these 
trailers,  being  only  a  few  years  old,  have  had 
little  or  no  maintenance  done  on  them; 
therefore,  it  is  difficult  to  come  up  with 
figures   giving   a   definite   maintenance   cost. 

There  are  more  conclusions  that  can  be 
reached,  but  in  the  end,  the  individual  su- 
pervisor must  weigh  the  advantages  and  dis- 
advantages of  either  type  of  living  quarters 
and  pick  that  which  is  best  suited  for  his 
operation. 
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This  report  will  be  a  brief  outline  of  a 
number  of  the  modern  methods  of  auto- 
matically heating  various  types  of  buildings, 
offices,  shops,  and  other  structures  that  are 
commonly  used  in  the  normal  operation  of 
our  railroads.  It  will  cover  initial  cost,  op- 
eration cost  and  service  life  of  the  more 
popular  types  of  heating  systems  now  in  use 
throughout  the  country. 

The  main  problems  involved  in  heating 
a  particular  structure  are: 

( 1 )  Determination  of  the  load  require- 
ment. 

(2)  Procurement  of  heat  from  some 
source. 

(3)  Selection  of  a  medium  to  act  as  a 
carrier  of  heat. 

(4)  Conveyance  of  the  heat  produced  to 
the  proper  location  by  means  of  an 
acceptable  system. 

( 5 )  Satisfactory  and  successful  distribu- 
tion of  the  heat  within  the  space  to 
be  heated. 

(6)  Regulation  of  the  heat  supply  and  air 
temperature  by  various  means. 

(7)  Maintenance  of  the  cycle  of  opera- 
tion on  the  different  phases  of  the 
system  chosen. 

(8)  Reduction  of  heat  losses. 


In  order  to  produce  and  maintain  health- 
ful, comfortable,  and  desirable  air  conditions 
within  a  building,  it  is  usually  necessary  to 
introduce  and  remove  from  the  building  a 
definite  amount  of  air  per  unit  of  time.  This 
change  of  air,  which  can  be  accomplished 
by  either  natural  or  mechanical  means,  is 
referred  to  as  ventilation. 

The  term  automatic  heating  plant  is  known 
as  any  system  which  is  controlled  by  auto- 
matic control  devices,  used  in  heating  or 
air-conditioning  a  building  to  provide  the 
desired  conditions  along  with  maximum 
economy  of  operation.  Devices  used  for  the 
purpose  mentioned  include  thermostats  of 
various  types  and  actions,  liquid  level  con- 
trols, humidistats,  dampers,  valve  motors,  fuel 
pumps  and  conveyors,  pressure  regulators 
and  a  wide  variety  of  safety  controls  to  pro- 
tect personnel,  property  and  equipment. 

Listed  below  are  the  types  of  automatically 
controlled  heating  systems  which  your  com- 
mittee has  found  to  be  widely  used: 


Source  of  heat 

Meth 

iod  of  Distribution 

(1) 

Coal 

(a) 

Steam — pipes — 4 
types 

(b) 

Hot  water — pipes 
— 3  types 

(c) 

Warm  air — metal 
ducts 

(d) 

Unit  heaters — 
forced  circulation 

(2) 

Oil 

(a) 

Steam — pipes — 4 
types 

(b) 

Hot  water — pipes 
— 3  types 

(c) 

Warm  air — metal 
ducts 

(d) 

Unit  heaters — 
forced  circulation 

(3) 

Natural  and 

(a) 

Panel   heating — 

artificial  gas 

radiant 

(b) 

Unit  heaters 

(c) 

Warm  air — forced 
circulation 

(4) 

Electrical 

(a) 

Panel  heating — 

resistance 

radiant 

(b) 

Unit  heaters 

Automatic  Controls 

Automatic  heating  is  necessary  where  min- 
imum temperatures  are  required  and  twenty- 
four  hour  attendance  is  not  possible. 
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In  cases  where  steam  boilers  or  hot  water 
boiler  systems  are  in  use  the  control  of  such 
plants  is  made  possible  by  the  use  of  pres- 
sure-actuated damper  regulators  for  steam 
units  and  thermally  acting  units  for  hot 
water  boilers  so  that  excessive  pressures 
and  temperatures  do  not  lead  to  dangerous 
operating  conditions.  All  hand  or  stoker- 
fired  coal,  oil,  gas-burning  and  electrical  heat 
producing  units  must  have  a  system  of  auto- 
matic controls  to  insure  their  proper  function- 
ing. The  same  is  true  in  heating  systems 
where  there  is  mechanical  circulation  of  hot 
water  or  warm  air.  Automatic  controls  of 
various  sorts  in  heating  systems  are  a  neces- 
sity from  the  standpoint  of  safety,  human 
comfort,  proper  functioning  of  the  apparatus 
and  economy  of  operation. 

The  most  common  types  of  automatic 
controls  in  use  at  this  time  are: 

( 1 )  Pressure 

( 2 )  Thermostat 

( 3 )  Electronic  eye 

(4)  Liquid  level 

Thermostats  control  the  output  of  steam 
and  hot  water  radiators,  unit  heaters,  venti- 
lators, air  conditioners,  central  fan  heat  dif- 
fuser  plants,  circulators  of  hot  water  systems 
and  mechanical  warm-air  furnaces.  They 
regulate  the  burning  of  fuel  in  steam  and 
hot  water  boilers,  gravity-flow  and  forced 
circulation  warm  air  furnaces  and  direct- fired 
unit  heaters  as  well  as  electrically  supplied 
radiant  heating  systems. 

Fuels 

In  most  cases  the  geographical  location 
and  the  availability  of  a  particular  kind  of 
fuel  determines  the  type  of  plant  that  is 
required.  Your  committee  will  furnish  here 
some  statistics  on  the  modern  trend  away 
from  the  use  of  coal  to  an  ever-increasing 
use  of  oil  and  gas.  According  to  U.  S.  gov- 
ernment figures,  the  use  of  coal  for  heating 
has  decreased  from  559  million  tons  in 
1945  to  413  million  tons  in  1957.  Coal  used 
by  railroads  onlv  has  decreased  from  125 
million  tons  in  1945  to  8.4  million  tons  in 
1957.  On  the  other  hand,  the  use  of  distil- 
late and  residual  fuel  oils  has  increased  from 
490,000  barrels  per  year  in  1950  to  669,000 
barrels  in  1957.  and  the  production  of 
natural  gas  has  shown  the  greatest  increase 
of  any  fuel  as  the  production  has  increased 
from  4.3  billion  cu.  ft.  in  1950  to  7.8  billion 
cu.  ft.  in  1957.  As  far  as  the  railroads  are 
concerned,  heating  with  electricity  is  very 
limited  due  to  excessive  costs,  although  in 
some  areas  where  a  governmental  agency  is 
producing  electrical  power  the  rates  are  much 
lower,  but  still  not  enough  to  induce  them 
or  other  industries  to  use  it  as  a  means  of 
heating. 

In  summary,  your  committee  has  found 
the  fuel  consumption  picture  is  as  follows: 

( 1 )    The  use  of  coal  for  heating  buildings 
of   all  sizes   is   decreasing   rapidly   in 


spite  of  a  drop  in  cost  in  some  loca- 
tions. Coal  mining  areas  are  resist- 
ing this  trend. 

(2)  The  use  of  fuel  oil  is  likewise  de- 
creasing but  very  slightly.  In  this 
case  the  cost  of  handling,  boiler  main- 
tenance and  the  ever-increasing  cost 
of  the  fuel  itself  are  the  factors  that 
hold  down  the  use  of  this  type  of  fuel. 

(3)  The  use  of  gas  has  increased  tre- 
mendously in  the  past  10  years  due 
to  much  lower  maintenance  costs, 
clean  and  quiet  operation,  no  hand- 
ling costs  or  storage  space  needed. 
In  a  number  of  areas  where  gas  is 
not  yet  available,  fuel  oil  is  very 
popular. 

(4)  The  use  of  electricity  for  any  type 
of  heating  at  the  present  time  is 
practically  prohibitive  because  of  the 
excessive  cost  referred   to  herein. 

Heating  With  Steam 

The  present-day  types  of  steam  heating  are 
one-pipe  air  vent,  one-pipe  vapor,  two-pipe 
vapor,  and  vacuum  systems.  One-pipe  instal- 
lations have,  at  the  bottom  of  each  heat- 
dispersal  unit,  a  single-pipe  connection 
through  which  the  supply  of  heating  steam 
and  the  removal  of  the  resulting  condensate 
is  made.  Two-pipe  systems  have  separate 
inlet  and  outlet  connections  to  each  heat  dif- 
fuser,  and  the  problem  of  the  counterflow 
of  steam  and  condensate  is  not  so  involved 
as  it  is  with  a  one-pipe  system. 

In  gravity  systems  the  flow  of  condensate 
through  the  return  piping  into  the  boiler  is 
produced  as  indicated  by  this  term,  and  no 
pump  of  any  sort  is  required  to  handle  it. 
Mechanical  systems  employ  either  a  conden- 
sate pump  or  a  vacuum  pump  to  force  the 
returned  condensate  either  into  a  boiler  or  a 
feedwater  heater.  When  gravity  return  of 
condensate  is  made  to  a  boiler,  all  radiators 
and  the  ends  of  all  supply  mains  must  be 
properly  located  above  the  level  of  the  water 
in  the  boiler.  Vacuum  systems  are  of  neces- 
sity two-pipe  mechanical  systems.  All  others 
enumerated  may  be  operated  with  either 
gravity  or  mechanical  return  of  the  conden- 
sate. Any  of  the  systems  listed  may  be  in- 
stalled with  basement  mains  allowing  the 
steam  to  feed  upward  through  risers  to  the 
radiators  of  the  building  or  with  overhead 
steam  mains  which  supply  steam  to  risers 
carrying  downward  through  the  structure. 

Quite  frequently  in  cities  and  about  large 
institutions  a  single  or  multiple  boiler  plant 
to  furnish  heat  to  a  number  of  buildings  is 
more  feasible  and  economical  than  having 
boiler  equipment  in  each  building.  The  ve- 
hicle used  to  carry  heat  to  each  building  may 
be  either  steam  or  hot  water.  Water,  al- 
though used  to  some  extent,  is  not  as  easily 
handled  as  steam  as  it  must  be  pumped.  The 
steam  delivered  by  the  boiler  plant  may 
arrive  at  the  point  of  use  at  either  high  or 
low  pressure.    In  most  cases  the  amount  of 
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steam  purchased  from  the  central  heating 
plant  is  usually  measured  by  means  of  a 
condensation  meter. 

The  fully  automatic  steam  generator  re- 
quires better  conditioning  of  the  boiler  make- 
up water  than  does  the  conventional  cast 
iron  or  steel  boiler.  The  internal  type  water 
treatment  may  be  used  with  water  of  com- 
paratively low  hardness.  However,  zeolite 
treated  water  or  de-ionized  water  is  recom- 
mended for  locations  where  the  water  is  high 
in  scale-forming  solids.  In  addition  to  the 
zeolite  softener,  supplementary  treatment  con- 
sisting of  a  phosphate  to  scavenge  any  hard- 
ness which  may  slip  through  the  zeolite  bed, 
and  an  organic  material  to  condition  the 
sludge  and  control  pitting  and  corrosion  is 
recommended. 

If  pitting  of  steam  lines  and  condensate 
return  lines  is  a  problem,  then  an  additional 
chemical  treatment  consisting  of  a  filming- 
type  amine  is  recommended.  The  amine 
treatment  coats  all  inner  surfaces  of  the  pipe 
lines  and  is  quite  effective  in  preventing 
metal  loss. 

Proper  water  treatment  will  pay  for  itself 
many  times  over  in  prolonging  the  service 
life  of  the  boiler,  reducing  fuel  costs  by 
keeping  heat  transfer  surfaces  clean  and  re- 
ducing maintenance  costs  which  may  result 
from  deposits  of  scale  and  sludge  in  the 
boiler  feed  pumps  and  operating  controls. 

In  summary,  the  commonly  used  steam 
heating  systems  are  classified  as  follows: 

( 1 )  One-pipe  air-vent  system — gravity. 

(2)  One-pipe    air-vent    system   with    con- 
densate pump  added. 

(3)  Vapor  system. 

(4)  Vacuum  system. 

(  5 )    Differential-vacuum  system. 

Heating  With  Hot  Water 

The  use  of  water  as  a  heat-carrying  me- 
dium serves  structures  such  as  yard  offices, 
small  shops  and  other  buildings  used  by  rail- 
roads. Water  has  an  advantage  over  steam 
in  that  its  temperature  may  be  easily  regu- 
lated automatically  according  to  weather  con- 
ditions so  that  air  temperature  control  within 
rooms  is  thereby  facilitated.  Heating  with 
hot  water  is  divided  into  three  main  types; 
single-main  gravity  up-feed,  two-main  up-feed 
and  overhead  down-feed.  The  perfection  of 
the  one-pipe  forced-circulation  system  and  its 
many  advantages  over  gravity  flow  when  a 
single  main  is  used  have  practically  elimin- 
ated the  gravity  system  from  consideration 
for  new  installations,  though  many  systems 
of  this  type  installed  in  years  past  are  still 
functioning.  The  two-main  up-feed  systems 
differ  from  the  one-pipe  up-feed  systems  in 
that  a  separate  return  main  is  provided.  The 
return  is  not  mixed  with  the  supply  water  so 
that  the  supply  water  is  not  cooled  as  rapidly 
in  the  main.  The  overhead  down-feed  systems 
have  an  overhead  or  attic  supply  main  and 
a  basement  or  low   level   return  main.    The 


heated  water  is  carried  directly  from  the 
heater  by  means  of  a  main  riser  to  the  over- 
head pipe  space. 

Hot-water  heating  by  use  of  electrical 
energy:  Space  heating  by  drawing  on  a  sup- 
ply of  electrical  energy  at  any  time  is  likely 
to  prove  to  be  very  expensive  unless  light 
loads  are  involved  and  the  cost  of  the  power 
supply  is  relatively  low.  Present-day  electrical 
heating  equipment  includes  electrically  oper- 
ated portable  steam  radiators,  unit  heaters, 
and  direct  radiant  heaters  using  either  lumi- 
nous or  non-luminous  resistance  coils. 

Heating  With  Warm  Air 

The  warm-air  furnace  heating  system  is 
suitable  for  buildings  such  as  yard  offices, 
car  repair  buildings,  or  small  structures  hav- 
ing dimensions  which  will  permit  the  circula- 
tion of  air  to  and  from  a  fuel  burning  heater. 

Automatic  or  semi-automatic  warm-air  fur- 
naces are  generally  lower  in  initial  cost  than 
steam  or  hot-water  plants.  They  possess  flexi- 
bility of  operation  as  they  begin  to  function 
almost  immediately  after  a  fire  is  started. 
The  operating  costs  compare  favorably  with 
other  systems.  The  temperature  of  the  air 
entering  rooms  is  adjustable  to  weather  con- 
ditions, and  recirculation  of  the  air  through 
the  furnace  is  an  aid  in  securing  uniformity 
of  air  temperature. 

The  gravity  systems  are  less  noisy  as  far 
as  the  air  circulation  is  concerned,  and  both 
the  first  cost  and  the  maintenance  cost  are 
less  with  this  type  of  warm-air  system. 
However,  gravity  flow  systems  have  certain 
disadvantages  which  are  not  present  when 
the  air-circulation  is  forced  by  means  of  a 
blower.  Structures  more  than  40  ft.  square 
and  more  than  three  stories  high  are  not 
suitable  for  a  gravity  flow  system.  The  furnace 
occupies  considerable  space  and  requires  a 
central  location  because  the  leader  ducts 
should  be  limited  to  lengths  of  10  or  12  ft. 
Leader  ducts  cannot  run  through  unheated 
spaces  unless  they  are  very  well  insulated. 
Gravity  systems  require  larger  ducts  for 
carrying  the  air  to  and  from  the  furnace. 
Because  of  the  lower  velocity  of  the  air 
circulation  in  gravity  systems,  heat  transfer 
from  the  furnace  to  the  moving  air  is  not  as 
good,  and  a  greater  portion  of  the  heat  ab- 
sorbed from  the  furnace  is  lost  between  it 
and  the  warm-air  registers.  Forced  circulation 
warm-air  systems  which  are  equipped  with 
devices  for  adding  water  vapor  to  the  circu- 
lating air  are  often  referred  to  as  winter  air 
conditioners. 

Warm-air  furnaces  designed  for  the  use  of 
either  oil  or  gas  alone  do  not  include  grates 
and  are  often  quite  different  in  their  con- 
struction than  those  built  for  the  use  of  coal 
only.  The  differences  in  design  lead  to  more 
efficient  transfer  of  heat  from  the  products 
of  combustion  to  the  circulating  air  in  the 
furnaces  built  for  the  exclusive  use  of  either 
oil   or   gas,    and    also   less    consideration   has 


30 


B.&B.  Proceedings 


to  be  given  to  the  accessibility  of  their  heat- 
ing surfaces  for  cleaning  operations. 

Central  Fan  Heating 

The  scheme  of  heating  which  requires  a 
fan,  heater  units,  and  a  duct  system  is  termed 
a  hot  blast  system.  This  form  of  forced  con- 
vection, indirect  heating  differs,  for  the  most 
part,  from  mechanical  warm-air  furnace  sys- 
tems in  equipment  used  for  warming  the  air. 
The  heat-conveying  medium  used  within  the 
heater  sections  is  either  steam  or  forced  circu- 
lation hot-water,  although  steam  is  perhaps 
the  more  common  of  the  two. 

Radiant  or  Panel  Type  Heating 

A  heating  system  may  be  classified  as 
panel-type  or  radiant  heating  when  the  me- 
dium, such  as  electricity,  water,  steam,  hot 
water  or  air,  is  circulated  through  wires, 
pipes  or  ducts  and  the  heat  is  transferred  by 
radiation  to  objects  and  surfaces  within  a 
room. 

The  advantages  of  panel-type  heating  are 
as  follows: 

( 1 )  The  heat  diffusing  elements  are  com- 
pletely out  of  sight  and  do  not  interfere  with 
any  desired  placement  of  equipment,  furni- 
ture or  floor  covering. 

(2)  As  the  panels  are  incorporated  in  the 
structural  frame  of  a  building,  the  heating 
plant  may  be  started  as  soon  as  this  portion 
of  the  construction  has  been  completed,  thus 
facilitating  the  completion  of  the  interior 
work  when  construction  is  being  performed 
during  cold  weather. 

( 3 )  The  panels  are  so  arranged  that  it  is 
impossible  to  throw  the  system  out  of  ad- 
justment by  moving  valves  or  dampers. 

(4)  Air  currents  within  a  room  heated 
by  these  panels  are  of  lower  velocity  than  in 
rooms  heated  by  conventional  systems  with 
the  result  that  dust-collection,  streaking  of 
walls,  etc.,  is  greatly  reduced  and  cleaning 
and  painting  is  reduced  considerably. 

The  disadvantages  of  panel  type  heating 
are  as  follows: 

( 1 )  Due  to  the  heat  storage  in  the  large 
panels,  which  are  used  as  heat  diffusers,  the 
problem  of  maintaining  uniform  tempera- 
tures within  a  room  through  rapid  changes 
of  outside  temperature  is  usually  more  dif- 
ficult than  with  other  heating  systems. 

( 2 )  The  panels  are  incorporated  as  an 
integral  part  of  the  building  structure  and 
the  repair  of  leaks  which  may  develop  after 
the  system  is  placed  in  service  can  be  very 
expensive. 

( 3 )  This  panel  type  of  heating  does  not 
offer  the  possibility  of  supplying  outside  air 
for  ventilation  of  the  room  or  building. 

Space  Heating 

Atmospheric  gas-fired  infrared  heaters  pro- 
vide a  means  of  transferring  heat  from  a 
source  to  a  point  where  it  is  needed  without 
heating  the  intervening  air  and  without  any 
transfer  medium.    This  type  of  burner,  oper- 


ating under  atmospheric  pressure,  has  been 
developed  as  an  efficient  source  of  radiation. 

This  type  of  burner  now  has  many  appli- 
cations in  a  wide  variety  of  industries.  For 
example,  an  eastern  railroad  is  presently 
using  portable  units  consisting  of  a  20-lb 
propane  tank  and  heating  unit  of  16,000 
Btu  which  they  have  used  for  thawing  frozen 
water  lines  under  buildings,  furnishing  heat 
for  men  required  to  ride  in  the  back  of  trucks 
on  emergency  trips  of  up  to  200  miles,  also 
spot-heating  for  mechanics  required  to  work 
in  the  field. 

The  cost  of  this  unit  is  less  than  $100.00. 
The  20-lb  tanks  of  gas  will  operate  for  26 
hrs  and  the  cost  of  the  gas  is  about  $2.40  per 
tank.   The  cost  of  100-lb  tanks  is  about  $7.50. 

They  have  also  installed  infrared  heaters 
in  a  car  repair  shop,  a  building  having  some 
800,000  cu  ft  of  space.  The  heaters  (28  of 
them)  are  of  48,000  Btu  capacity  and  were 
installed  at  a  cost  of  $10,000,  including  the 
cost  of  the  heaters.  Over  a  period  of  6 
months  the  cost  of  operation  of  these  gas- 
fired  heaters  has  been  $506.00  per  month  or 
$18.00  per  unit.  This  eastern  railroad  feels 
that  these  infrared  heaters  are  considerably 
more  economical  to  operate  and  maintain 
than  the  previous  steam  system. 

Low-temperature  infrared  generators,  such 
as  radiant  panels,  hot  water  or  steam  radi- 
ators, low-temperature  electric  coils  or  com- 
bustion chambers  or  heaters,  have  many  ap- 
plications in  the  heating  field,  but  a  com- 
paratively small  part  of  the  heat  transfer  takes 
place  by  radiation  and  large  surface  areas 
are  required  to  obtain  any  considerable  radi- 
ant output. 

High-temperature  electrically  heated  infra- 
red lamps  are  very  efficient  sources  of  short- 
wave infrared  and  have  many  applications 
in  the  industrial-processing  field.  However, 
where  large  quantities  of  heat  are  required, 
their  use  is  often  limited  by  the  cost  of  power 
or  of  the  electric  lines,  transformers  and 
equipment  required. 

Gas  can  be  used  as  a  fuel  to  heat  bodies 
such  as  ceramics  or  certain  temperature- 
resistant  metals  to  a  high  enough  temperature 
to  give  off  large  amounts  of  infrared  radi- 
ation, and  at  usual  gas  rates  may  provide  the 
most  economical  source  of  radiant  heat. 

Another  railroad  is  using  a  type  of  gas- 
fired  burner  which  generates  infrared  radia- 
tion without  the  use  of  compressed  air.  This 
generator  was  invented  in  a  foreign  country 
and  is  now  being  sold  locally.  These  burners 
have  many  applications  in  industries.  Several 
of  the  burners  can  be  combined  into  a  space 
heater.  Each  such  unit  has  a  safety  pilot  or 
electric  igniter  and  is  generally  equipped 
with  thermostatic  control. 

While  the  heat  input  must  balance  the 
losses,  there  are  substantial  savings  in  oper- 
ating costs  over  convection  systems,  owing 
in  part  to  the  following  factors: 
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( 1 )  The  air  temperature  maintained  is 
lower;  hence  losses  due  to  air  change  and 
through  the  surfaces  are  lower. 

(2)  There  is  a  lower  heat  gradient  from 
floor  to  ceiling,  which  reduces  losses  from  the 
upper  part  of  the  room. 

( 3  )  The  heaters  can  be  spotted  where  heat 
losses  are  greater  or  where  heat  is  most  re- 
quired, reducing  the  average  temperature  in 
the  building. 

( 4 )  By  using  a  number  of  thermostats,  the 
heat  input  is  supplied  where  the  heat  is 
needed;  hence  one  section  is  not  overheated 
to  maintain  comfort  at  another  point. 

Use  of  these  heaters  over  the  past  few 
winters  showed  large  savings  in  heating 
costs  over  other  systems  previously  used,  as 
well  as  in  comparison  with  costs  calculated 
by  usual  methods. 

Infrared  heaters  have  many  applications 
other  than  for  space  heating.  One  of  the 
most  successful  adaptations  is  for  thawing 
frozen  material.  There  are  numerous  install- 
ations for  thawing  cars  of  coal,  ore,  limestone 
and  other  materials  which  must  be  handled 
outdoors  in  freezing  weather.  Thawing  is 
accomplished  by  passing  the  cars  between 
cabinets  containing  many  of  the  infrared  gen- 
erators, the  radiation  from  which  is  directed 
onto  the  sides  of  the  cars.  Sometimes  addi- 
tional heaters  heat  the  top,  bottom  and  ends. 

To  achieve  the  required  dumping  capacity 
in  coldest  weather,  sheds  are  built  to  thaw  a 
number  of  cars  simultaneously.  The  number 
of  heaters  and  their  arrangement  depends  on 
the  type  of  material,  the  dumping  rate,  the 
type  of  car  and  the  severity  of  the  weather. 

Where  gas  ( natural  or  synthetic )  is  a  low- 
cost  fuel,  savings  with  some  type  of  infrared 
heating  can  be  substantial.  Operating  costs 
are  reduced  by  elimination  of  boiler  room 
labor.  A  25  per  cent  savings  over  conven- 
tional heating  methods  is  common.  Gas 
radiant  heating  provides  the  heating  engineer 
with  a  superior  tool  for  many  applications, 
which  is  evidenced  by  the  large  number  of 
very  satisfactory  installations. 

In  the  matter  of  space  heating  employing 
the  use  of  electrical  energy,  it  has  been  found 
that  in  most  areas  the  cost  of  electricity  makes 
the  use  of  this  source  of  energy  quite  expen- 
sive and  therefore  most  industries  are  install- 
ing the  gas  type  of  infrared  heaters. 

Summary 

In  conclusion,  your  committee  has  evalu- 
ated all  the  information  gathered  from  vari- 
ous sources  and  its  members  on  the  subject 
of  automatic  heating  and  submits  the  fol- 
lowing: 

(  1 )   The  purchase  of  steam  from  a  central 


heating  plant  is  very  economical  and  space 
saving  in  cases  where  a  fairly  large  building 
is  to  be  heated  and  the  supply  is  available. 
A  large  mid-western  railroad  is  presently 
heating  its  general  office  building  (a  10- 
story  structure)  by  this  method.  The  steam 
purchase  bills  for  a  twelve-month  period 
average  $1,341.00  per  month.  The  building 
has  approximately  120,000  sq  ft  of  usable 
space.  No  boiler  room  nor  oil  or  coal  stor- 
age space  is  required.  Also,  no  boiler  main- 
tenance personnel,  etc.,  is  needed.  The  initial 
cost  was  for  pipes  and  radiators  only;  the 
service  life  of  the  steam  distribution  system 
is  probably  in  the  range  of  50-70  years. 

( 2 )  The  cost  of  installing  an  automatic 
steam  heating  system  in  a  new  building  of 
nominal  size  is  approximately  11  per  cent  of 
the  total  cost  of  the  structure  itself  or  about 
$24.00  per  100  sq  ft  of  radiation.  The  oper- 
ation and  maintenance  costs  are  usually  rela- 
tively high  and  the  service  life  is  25-35  years. 

(3)  The  cost  of  installing  an  automatic 
hot-water  heating  system  in  a  new  building 
of  nominal  size  is  about  9  per  cent  of  the 
total  cost  of  the  structure  itself  or  about 
$18.00  per  sq  ft  of  radiation.  The  operation 
and  maintenance  cost  for  this  type  of  heating 
is  less  than  for  a  comparable  steam  plant  and 
the  service  life  is  approximately  30-40  years. 

(4)  The  cost  of  installing  an  automatic 
warm-air  heating  system  in  a  new  building 
of  less  floor  space  than  considered  in  items 
(2)  and  (3)  above  runs  about  $1.25  to 
$1.75  per  sq  ft  of  space  heated.  The  opera- 
tion and  maintenance  costs  will  vary  greatly 
with  type  of  burner  used,  forced  or  gravity 
system,  oil  or  gas,  etc.  The  service  life 
would  depend  on  the  type  of  burner  in- 
stalled, perhaps  25-40  years. 

( 5 )  The  cost  of  installing  radiant  or 
panel-type  heating  in  a  new  building  where 
the  heat  is  carried  to  floors,  walls  or  ceiling 
by  the  use  of  pipes  or  ducts  and  it  becomes 
a  part  of  the  structural  system  of  the  building, 
is  usually  a  bit  higher  than  other  installations, 
but  it  has  advantages  which  have  already  been 
discussed.  The  operation  and  maintenance 
costs  would  compare  favorably  with  other 
systems,  as  would  the  service  life. 

( 6 )  The  cost  of  installing  an  automatic 
space  heating  system  in  a  new  building,  such 
as  diesel  shop,  car  repair  shop  or  other  type 
of  railroad  structure,  is  presently  estimated 
to  be  between  5  per  cent  and  7  per  cent  of 
the  total  cost  of  the  structure.  When  gas  is 
used  as  a  fuel,  the  operating  cost  is  usually 
less  than  for  other  types  of  heating,  and 
maintenance  costs  are  very  low.  The  service 
life  of  this  type  of  heating  system  is  com- 
parable to  most  other  types  of  heating  sys- 
tems now  in  use  throughout  the  country. 
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Bridge  and  building  work  is  susceptible 
to  proper  and  orderly  planning,  just  as  are 
other  railway  functions.  Actually,  in  cer- 
tain areas,  such  planning  can  be  based  on 
predicted  needs  with  more  precision  than 
most  other  railway  maintenance.  Lack  of 
adequate  planning  and  programming  of  this 
expensive  work  results  in  waste  of  effort, 
materials  and  money,  and  usually  does  not 
result  in  a  balanced  maintenance  effort  and 
due  attention  given  to  the  most-needed  work. 

Good  annual  programming  is  based  on 
a  thorough  assessment  of  the  condition  of 
all  fixed  property,  a  determination  of  the 
requirements  of  the  maintenance  to  be  per- 
formed on  such  property,  "weeding  out"  of 
unnecessary  maintenance,  and  careful  plan- 
ning of  the  remainder  of  the  work  to  insure 
accomplishments  in  the  most  economical 
manner  and  at  the  appropriate  time. 

Some  of  the  advantages  to  be  gained 
from  annual   programming  are  as   follows: 


1.  To  avoid  haphazard  maintenance 
work  where  first  priority  work  is  de- 
layed to  permit  accomplishment  of 
less  urgent  work. 

2.  To  permit  more  control  of  the  work 
being  done  in  the  field,  by  elimina- 
tion of  requests  for  work  not  actu- 
ally necessary,  such  as  repairs  to 
facilities  soon  to  be  retired. 

3.  To  afford  a  plan  for  purchase  of 
materials  which  will  eliminate  ex- 
cess stocks,  reduce  inventories,  as- 
sure correct  deliveries  at  the  proper 
time,  minimize  waste  of  labor  and 
materials  in  field  cutting  and  trim- 
ming. 

4.  To  bring  modern  assembly-line 
maintenance  methods  to  the  jobsite 
through  the  use  of  specially  trained 
and  equipped  gangs,  each  employ- 
ing maintenance  procedures  de- 
veloped through  intensive  studies. 

5.  The  use  of  gangs,  best  equipped  and 
qualified  for  specific  tasks,  will 
minimize  duplication  of  costly 
equipment  and  tools  with  a  conse- 
quent reduction  in  their  mainte- 
nance and  replacement. 

6.  The  use  of  specialized  gangs,  each 
assigned  to  specific  types  of  work, 
and  with  a  minimum  personnel 
roster,  can  minimize  waste  of  excess 
labor  which  sometimes  results  from 
the  use  of  large  gangs  on  small 
tasks. 

7.  To  obtain  better  workmanship  and 
materials  at  lower  cost. 

8.  To  afford  management  with  an  ad- 
vance estimate  clearly  showing  rec- 
ommended annual  maintenance  ex- 
penditures in  terms  of  labor  and 
materials  as  well  as  an  outline  of 
proposed  capital  and  maintenance 
expenditures. 

9.  Finally,  to  afford  the  supervisory 
officials  a  continuing  appraisal  of 
of  the  work  being  accomplished,  and 
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a  gauge  as  to  the  progtess  and  effi- 
ciency of  the  organization. 

The  sum  total  of  the  benefits  listed  above 
can  be  obtained  if  the  program  is  con- 
scientiously prepared  and  executed.  Both 
preparation  and  execution  are  important, 
and  both  require  continuing  supervision.  It 
is  obviously  wrong  to  prepare  a  haphazard 
program  with  poor  or  faulty  planning,  and 
it  is  equally  wrong  to  entrust  the  execution 
of  a  well-planned  program  to  subordinates 
who  may  twist  it  to  fit  their  own  ideas  of 
maintenance,  for  efficiency  can  only  be 
gained  as  a  result  of  intelligent  planning 
and  execution. 

The  mechanics  of  preparation  of  a  pro- 
gram are  not  difficult — they  are  compli- 
cated, and  require  good  judgment  and  ex- 
perience, but  can  readily  be  resolved  by  a 
supervisory  officer  worthy  of  the  designa- 
tion. The  criteria  listed  below  are  general- 
ized and  may  well  require  minor  modifica- 
tion to  suit  specific  problems,  but  they  are 
all  desirable  if  you  are  to  have  successful 
programming. 

First  of  all  it  is  necessary  to  gather  all  in- 
formation tegarding  maintenance  work  to 
be  included  in  the  proposed  program.  This 
can  only  be  accomplished  by  complete,  de- 
tailed, physical  inspection  of  the  property 
to  determine  actual  needs.  Since  a  compan- 
ion report  on  the  subject  of  Bridge  Inspec- 
tion Procedure  by  B&B  forces  is  also  to  be 
presented  at  this  meeting  by  Special  Sub- 
jects Committee  3,  this  report  will  confine 
its  remarks  regarding  inspections  to  those 
considered  appropriate  to  preparation  of  a 
work  program. 

The  inspections  necessary  to  form  a  basis 
for  an  annual  program  should  be  accom- 
plished during  the  previous  year,  not  less 
frequent  than  semi-annually.  They  should 
always  be  performed  by  supervisory  per- 
sonnel who  are  well  qualified.  Obviously  it 
would  be  unwise  to  have  a  program  calling 
for  expenditures  of  the  amounts  involved 
based  on  recommendations  of  an  individual 
who  did  not  represent  management,  and  it 
would  be  equally  foolish  to  rely  on  the 
judgment  of  a  supervisor  not  experienced 
in  the  particular  field. 

For  example,  there  are  countless  good 
bridge  supervisors  whose  long  experience 
with  timber  structures  has  sharpened  their 
judgment  in  this  regard,  but  these  same 
supervisors  might  be  less  than  adequate  in 
knowing  inherent  weaknesses  and  incipient 
trouble  spots  in  steel  structures.  In  such 
cases,  these  supervisors  should  be  accom- 
panied by  engineers  who  are  qualified  to 
assist  and  instruct  them  in  proper  inspection 
procedures.  Of  course,  the  supervisor  must" 
be  furnished  sufficient  assistance  to  accom- 
plish the  physical  work  of  sounding  tim- 
bers, measuring,  excavating,  motor  car 
operation,  etc.,  but  the  important  require- 
ment remains  that  the  inspections  be  made 
under  the  direction  of  a  supervisory  officer. 


On  the  first  of  the  two  semi-annual  in- 
spections the  supervisor  should  make  a 
thorough  detailed  inspection  of  each  struc- 
ture, carefully  noting  any  deficiencies  he 
considers  necessary  to  correct  during  the 
coming  year,  together  with  a  list  of  the  ma- 
terial required,  and  any  special  equipment 
or  tools  needed  to  effect  the  repairs.  When 
he  leaves  the  structure,  he  should  have  a 
written  record  of  his  opinion  of  its  mainte- 
nance needs  for  the  forthcoming  year,  with- 
out attempting  to  "remember"  until  the  end 
of  the  day  when  he  might  compile  his  notes. 

When  the  supervisor  has  completed  his 
inspection  he  should  furnish  a  composite 
list  of  the  work  he  proposes  to  his  district 
supervisory  officer  (which  may  usually  be 
designated  as  roadmaster,  division  engineer, 
etc.)  for  review  and  subsequent  forwarding 
to  the  regional  or  chief  engineer.  All  of  the 
composite  lists  should  be  assembled  in  that 
office,  compiled,  and  tentatively  reviewed 
for  completeness  of  coverage  and  any  un- 
usual circumstances  or  recommendations. 
This  procedure  will  result  in  an  overall 
maintenance  program  which  contains  all  of 
the  recommendations  from  field  officers  for 
maintenance  work  for  the  ensuing  year. 
The  regional  engineer  should  at  this  time  in- 
corporate in  the  listing  all  of  the  known 
AFE  work  which  can  be  predicted. 

Because  it  is  a  well  known  fact  that  some 
maintenance  officers  have  a  tendency  to 
over-emphasize  their  needs,  a  careful  check 
of  their  recommendations  should  be  made. 
This  is  best  accomplished  at  the  time  of  the 
second  semi-annual  inspection,  when  the 
supervisor  should  be  accompanied  by  a 
qualified  representative  of  the  regional  or 
chief  engineer's  office  for  the  purpose  of 
examining  his  proposed  work.  If  in  the 
judgment  of  this  engineer,  the  requested 
work  is  timely  and  adequate  and  without 
excessive  overstatement,  it  should  be  ap- 
proved, but  if  the  needs  have  been  ex- 
ceeded, the  program  should  be  accordingly 
reduced.  The  accompanying  engineer  will 
soon  be  able  to  form  an  opinion  of  the  su- 
pervisor's judgment  and  reduce  his  portion 
of  the  second-half  inspection  to  that  con- 
sidered appropriate,  such  as  an  occasional 
spot  check  at  various  locations.  This  is  not 
to  imply  that  the  supervisor  can  limit  his 
second-half  inspection  to  an  occasional  spot 
check.  He  should  make  a  second  inspection 
of  each  structure  in  sufficient  detail  to  as- 
sure himself  that  conditions  previously 
noted  have  not  deteriorated  so  as  to  require 
emergency  action,  and,  in  addition,  that  no 
new  conditions  have  developed  to  warrant 
consideration  in  the  next  program. 

The  second  step  in  the  preparation  of  the 
program  is  for  the  regional  or  chief  engi- 
neer to  classify  all  of  the  work  into  various 
related  categories,  such  as  ( 1 )  building 
painting  and  roof  coating,  (2)  timber 
trestle  light  repairs,  (3)  structural  steel 
greasing  or  painting,   etc.    All   of  the  work 
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under  each  category  should  be  listed  ac- 
cording to  the  following  criteria:  (a)  Pri- 
ority of  need,  (b)  geographical  location 
(the  work  should  be  so  arranged  as  to  per- 
mit a  gang  to  progress  along  the  line  of 
road,  rather  than  to  skip  from  one  location 
to  another,  and  then  retrace  its  path),  (c) 
season  of  the  year  work  is  to  be  accom- 
plished, and  (d)  frequency  of  transfer  of 
machinery  or  work  equipment  across  sen- 
iority districts.  Some  carriers  faced  with  a 
multitude  of  small  seniority  districts  might 
wish  to  place  heavier  emphasis  on  the  latter 
criteria  to  avoid  frequent  displacement  of 
personnel,  but  this  is  usually  of  minor  con- 
sequence. 

After  the  work  has  been  classified,  and 
programmed  according  to  its  category,  and 
assigned  to  a  gang,  an  estimate  of  the  work- 
ing time  at  each  location  can  be  made  and 
totalled  to  arrive  at  the  number  of  gang 
days  required  to  complete  each  category. 
For  instance,  if  it  was  estimated  that  the 
proposed  amount  of  building  painting 
would  require  500  working  days,  and  the 
weather  only  permitted  such  work  on  an 
average  of  twenty-six  weeks  throughout  the 
year,  then  it  would  be  necessary  to  either 
assign  four  such  gangs,  or  curtail  the  work 
to  that  which  could  be  accomplished.  This 
same  sort  of  reasoning  should  be  applied  to 
each  work  category  to  determine  the  total 
labor  requirements  for  the  ensuing  year. 
From  such  total  estimate,  the  labor  cost  can 
be  estimated  with  a  fair  degree  of  accuracy. 

The  material  requirements  for  the  work 
proposed  can  be  summed  up  in  the  various 
major  classifications  of  bridge  ties,  other 
bridge  lumber,  such  as  stringers,  caps,  post, 
bracing,  etc.,  paint  or  grease,  steel  quanti- 
ties, etc.,  and  turned  over  to  the  purchasing 
department  for  purchase.  The  very  nature 
of  the  programming  assists  in  this  feature, 
for  the  purchasing  department  can  place 
orders  on  solidly  predicted  needs  as  far  as 
twelve  months  in  advance,  and  receive  the 
benefit  of  price  reductions  not  only  from 
competitive  bids,  but  also  from  a  reduction 
in  the  need  for  hurry-up  purchases.  The 
advance  knowledge  of  material  require- 
ments, and  arrangement  for  their  scheduled 
deliveries,  will  also  greatly  expedite  reduc- 
tions in  the  carrier's  material  inventories. 
Material  suppliers  can  base  their  bids  on 
deliveries  "spread  out"  more  uniformly 
over  longer  periods  with  a  consequent  re- 
duction in  their  inventories  and  handling 
costs,  as  well  as  in  possible  overtime  pro- 
duction costs. 

At  this  point  in  the  process,  the  regional 
(or  chief)  engineer  has  a  comprehensive 
idea  of  the  cost  of  maintenance  and  capital 
expenditures  which  are  desired  for  the  en- 
suing year,  and  is  in  position  to  submit  the 
proposal  for  management  approval.  His 
proposal,  based  on  sound  planning,  and 
with  full  consideration  of  money  which  may 


be  allotted  to  him  will  be  approved  by  man- 
agement. Generally,  ordering  of  mass  ma- 
terials and  any  new  equipment  needed  will 
have  been  delayed  until  management  ap- 
proval has  been  obtained. 

The  regional  engineer's  office  should  keep 
a  record  of  the  material  ordered  for  each 
job  and  arrange  with  the  purchasing  de- 
partment for  delivery  of  this  material  to  the 
job  site  at  the  appropriate  time.  This  does 
not  require  a  great  deal  of  attention,  but  is 
an  important  item,  and  cannot  be  neglected. 
In  actual  practice,  a  daily  or  weekly  inspec- 
tion of  the  progress  reports  of  the  progress 
of  the  activities  of  the  various  gangs  will  be 
sufficient  to  predict  the  rate  of  use  of  the 
various  kinds  of  materials. 

Although  not  a  direct  function  of  this  re- 
port, some  mention  might  be  made  of  the 
general  character  of  specialized  mainte- 
nance gangs  referred  to  earlier,  in  order  to 
illustrate  their  possible  use  in  programmed 
work.  The  number  and  types  of  each 
should  be  chosen  by  each  carrier  to  fit  its 
specific  needs. 

1.  Timber  trestle  light  repairs.  To  per- 
form deck  and  stringer  repairs  to 
timber  trestles  as  well  as  steel 
bridges.  One  foreman  and  six  men, 
to  be  equipped  with  special  purpose 
hydraulic  jacks  for  raising  and  lin- 
ing decks,  hydraulic  bolt  cutters  and 
extractors,  a  machine  with  mounted 
drills  and  impact  hammers  and 
wrenches,  chain  saw,  light  on-off 
track  crane  or  hoist,  and  truck. 

2.  Timber  trestle  light  repairs.  To  re- 
place caps,  posts,  bracing,  blocking, 
etc.  One  foreman  and  four  men,  to 
be  equipped  with  special-purpose 
hydraulic  jacks,  hydraulic  bolt  cut- 
ters and  extractors,  chain  saw,  pow- 
er drills  and  impact  wrenches,  light 
truck  mounted  crane  fitted  for  on- 
track  travel,  special  purpose  port- 
able scaffolding. 

3.  Building  repairs.  To  make  all  types 
of  repairs  to  buildings,  platforms 
and  sheds.  One  foreman  and  four 
men  to  be  equipped  with  truck  and 
one  of  the  modern  carpenter  trail- 
ers with  bench  and  portable  saws, 
power  planers,  appropriate  jacks, 
power  drills,  etc. 

4.  Building  paint  and  roof  coating.  To 
paint  way  stations,  shop  or  office 
buildings,  depots,  etc.,  and  rehabili- 
tating roofs  by  spray-on  type  coat- 
ings. One  foreman  and  three  men, 
equipped  with  truck-mounted  outfit 
featuring  sprays  for  paint  as  well  as 
sprays  with  heat  exchanger  for 
more  viscous  roof  coatings,  and 
having  hydraulically  operated  boom 
with  personnel  cages  to  minimize 
use  of  scaffolding.  Also  appropriate 
lightweight  ladders,  drop  cloths,  etc. 
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5.  Deck  coating  and  bridge  greasing. 
To  spray  and  coat  bridge  ties  and 
steel  surfaces  for  protection  from 
weather  and  corrosive  influences  of* 
atmosphere  and  train  operations. 
One  foreman  and  three  men  with 
truck  and  commercial  spray  outfit 
with  special  scaffolding  for  reach- 
ing viaduct  tower  legs,  undersides 
of  structures,  etc.  This  gang  could 
be  alternately  equipped  with  appro- 
priate tools  for  miscellaneous  struc- 
tural steel  repairs  during  unseason- 
able weather  when  spraying  would 
not  be  feasible. 

6.  Bridge  or  trestle  construction.  To 
perform  heavy  repairs  or  recon- 
struction of  bridges  or  trestles  which 
cannot  be  contracted.  One  foreman 
and  six  men,  with  truck  mounted 
crane  with  detachable  leads  and  die- 
sel  pile  hammer,  equipped  for  travel 
on  or  off  track.  Air  compressor 
with  impact  wrenches,  drills,  jacks, 
power  saws  and  allied  equipment. 

From  the  above  general  description  of  a 
few  types  of  special  purpose  gangs,  the  pat- 
tern should  be  apparent.  Maintenance  prac- 
tices vary  between  carriers  and  some  of  the 
above  types  may  not  be  acceptable  while 
other  types  may  be  required,  such  as  fenc- 
ing gangs,  masonry  repair  gangs,  steel 
painting  gangs,  etc.  The  important  feature 
is  the  program  and  its  execution. 

There  is  an  additional  facet  of  program- 
ming which  is  worthy  of  note,  and  will  bear 
mentioning.  The  supervisor  in  the  field  is, 
and  rightly  should  be,  best  aware  of  specific 
needs  of  small  supplies  needed  to  accom- 
plish his  work.  To  this  end,  he  should  be 
given   authority   to  make   local   purchases   of 


certain  materials  which  are  not  susceptible 
to  ordering  in  large  quantities.  Such  a  prac- 
tice promotes  good  feeling  among  mer- 
chants, particularly  in  small  towns,  and  can 
result  in  actual  economies  if  the  supervisor 
exercises  care  and  judgment  in  his  purchas- 
ing. Hardware,  nails,  doors,  windows, 
ready-mix  concrete,  dressed  lumber,  and  al- 
lied materials  are  among  those  which  might 
be  purchased  locally. 

After  the  program  has  been  approved, 
and  work  is  progressing,  the  supervisors 
should  make  periodic,  usually  weekly,  pro- 
gress reports  through  their  division  officers 
to  the  regional  engineer.  Reports  will  be 
found  to  serve  as  a  measure  of  the  gang 
efficiency,  but  undue  reliance  should  not 
be  placed  on  this  manner  of  supervision. 
Visitations  to  the  gangs  should  be  made  by 
others  than  the  supervisor  to  further  deter- 
mine if  the  equipment  is  in  order,  being 
used  in  the  proper  manner  without  abuse, 
and  that  proper  levels  of  production  are  be- 
ing maintained.  No  program  will  progress 
satisfactorily  unless  it  is  properly  super- 
vised, and  proper  supervision  must  be  based 
on  an  overall  knowledge  of  the  extent  of 
the  work.  The  progress  reports  are  also 
important,  however,  for  as  previously  men- 
tioned they  serve  as  a  guide  to  the  schedul- 
ing of  material  deliveries. 

The  overall  idea  of  programming  bridge 
and  building  work  is  not  new,  since  it  is  al- 
ready in  use  on  many  roads.  It  represents 
the  most  thorough,  workmanlike,  approach 
if  properly  planned  and  executed.  In  fact,  it 
is  the  only  way  of  carrying  out  our  work 
which  we  can  justify  to  management.  If. 
you  have  no  such  procedure  in  use  at 
present,  a  start  in  this  direction  should  be 
made,  even  if  in  only  limited  applications 
at  first. 
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Prestressed  concrete  is  the  product  ob- 
tained by  application  of  newly  developed 
design  concepts  to  familiar  reinforced  con- 
crete construction.  As  such,  it  has  evolved 
into  an  entirely  new  construction  material 
utilizing  most  advantageously  the  inherent 
compressive  strength  and  durability  of  quality 
concrete  combined  with  the  great  tensile 
strength  of  high-tensile  steel  wires  or  strands 
and  is  recognized  as  being'  a  new,  great 
advance  in  construction. 

This  report  will  endeavor  to  define  pre- 
stressed concrete,  to  enumerate  primary  ad- 
vantages of  its  usage  in  construction,  and  to 
evaluate  its  functional  applications  to  railroad 
bridges  and  buildings. 

The  ideal  concrete  beam  is  one  in  which 
no  tensile  stresses  exist  and  which  will  not 
crack  when  loaded.  The  theory  of  prestressed 
design  provides  for  elimination  of  undesir- 
able stresses  by  building  in  artificial  stresses 
to  offset  those  caused  by  imposition  of  a  load. 

Prestressed  concrete,  in  effect,  is  a  form 
of  reinforced  concrete  that  is  compressed 
during  construction.  Since  the  entire  con- 
crete section  is  subjected  to  permanent  built- 
in  compressive  forces,  such  built-in  forces 
counterbalance  or  cancel  out  normal  tensile 
forces  induced  by  a  superimposed  load. 
Furthermore,  since  all  concrete  is  in  com- 
pression, it  is  helping  to  support  the  working 
load.  In  addition,  cracking  of  concrete  is 
eliminated  under  normal  loading. 

The  concrete  is  prestressed  or  "pre-com- 
pressioned"  by  stretching  the  steel  reinforc- 
ment  during  construction.  After  the  concrete 
has  been  placed  and  has  hardened  sufficiently, 
the  steel  is  gradually  released  and  the  elastic 
tendency  of  the  steel  to  snap  back  to  its 
original  length  compresses  the  concrete. 

There  are  two  basic  tvoes  of  prestressing: 
(a)  "pretensioning,"  which  is  most  adapt- 
able to  plant  operation  and  (b)  "post-ten- 
sioning,"  which  is  usually  an  on-the-site 
procedure. 


In  the  pretensioning  process,  high-tensile 
steel  wires  or  cables,  usually  from  V^-'m  to 
7/16-in.  in  diameter,  are  stretched  by  jacks 
prior  to  casting  of  the  concrete.  Concrete  is 
placed  and  cured  and  then  the  stretched 
steel  is  released  to  compress  the  concrete 
by  means  of  the  bond  between  the  steel  and 
the  concrete. 

In  the  post-tensioning  procedure,  steel 
wires  (or  large  diameter  rods  or  bridge  ca- 
bles) are  encased  in  tubes  and  remain  re- 
laxed until  after  the  concrete  cures.  When 
the  concrete  has  attained  sufficient  strength, 
the  steel  wires  are  stretched  by  hydraulic 
jacks,  ends  of  the  wires  being  anchored 
against  the  concrete  by  attached  steel  anchor 
plates.  Pressure  of  the  anchor  plates  com- 
presses the  concrete. 

There  are  many  advantages  conjunctive 
with  the  use  of  prestressed  concrete — all  of 
which  are  of  importance.  Primarily,  however, 
economical  use  of  high-strength  concrete  is 
made  possible,  thereby  permitting,  with  no 
sacrifice  of  strength,  construction  of  lighter, 
shallower  concrete  structures  with  longer 
spans.  This  results  in  savings  of  materials. 
Reduced  depth  of  beams  and  slabs  afford 
greater  underclearance.  The  lighter  weight 
and  longer  spans  require  fewer  supports, 
thereby  effecting  savings  in  foundations  and 
piling.  Further,  prestressed  concrete  is  virtu- 
ally crackless  concrete.  This  is  conducive  to 
greater  durability  and  reduced  maintenance, 
especially  under  extreme  conditions  of  ex- 
posure. 

Prestressing  also  readily  lends  itself  to  pre- 
fabrication  which  places  it  in  the  class  of 
factory-produced  material,  permits  tighter 
quality  control,  reduces  costs  through  re- 
peated use  of  the  same  casting  equipment, 
affords  relief  from  extensive  supervision  and 
inspection,  and  results  in  savings  in  time  and 
labor  required  for  construction  and  erection. 
Fabrication  is  done  faster  in  plants  with 
trained   plant   labor.    If   the   casting  yard    is 
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under  cover,  operations  can  be  carried  on  in 
weather  that  would  stop  on-the-site  pouring. 
Factory-line  production  methods  also  insure 
delivery  of  prestressed  concrete  members  in 
step  with  work  schedules. 

One  disadvantage  of  factory  production 
is  that  members  must  be  transportable.  Since 
long  and  heavy  pieces  must  be  transported 
to  the  construction  site,  span  lengths  and 
weight  of  materials  are  limited  by  available 
transportation  facilities.  Generally,  transpor- 
tation problems  for  spans  up  to  40  ft  are  not 
too  difficult,  but  increase  with  length  up  to 
about  70  ft.  Span  lengths  of  over  70  ft  will 
make  post-tensioning  at  the  site  more  desir- 
able. 

Like  any  other  building  material,  pre- 
stressed concrete  can  be  adapted  for  use  in 
constructing  almost  any  type  of  structure. 
It  can  be  and  has  been  used  for  bridges,  all 
structural  elements  of  buildings,  piles,  caps, 
sheetpiling,  water  tanks,  pressure  pipe,  piers, 
lift-slabs,  poles,  and  other  structural  forms. 
Precast,  prestressed  units  are  especially  ad- 
vantageous for  marine  projects  in  that  form- 
ing over  water  is  eliminated  and  fewer  bents 
are  required  because  of  longer  spans. 

However,  lacking  the  know-how,  skilled 
personnel,  and  necessary  equipment,  in  gen- 
eral, it  is  doubtful  if  any  railroad  is  capable 
at  this  time  of  economically  producing  its 
own  prestressed  products.  Manufacture  of 
prestressed  concrete  is  a  skilled  science  re- 
quiring services  of  specialists  and  special 
equipment. 

Mixes  for  prestressed  concrete  structures 
are  so  dry  that  there  is  little  or  no  slump. 
Such  concrete  must  be  "cast"  rather  than 
"poured,"  and  must  be  continuously  placed 
to  prevent  setting  up  too  quickly.  Controlled 
internal  and  external  vibration  is  required 
to  completely  fill  the  forms.  Proper  curing 
is  necessary  to  prevent  crazing,  shrinkage, 
and  excessive  drying  of  concrete. 

The  prestressing  steel  must  be  carefully 
handled  to  avoid  damage  by  physical  acci- 
dent or  corrosion  from  dampness  or  weather. 
High-tensile  prestressing  strands  should  be 
stored  under  cover  or  inside  a  building  and 
reel  stands  are  desirable  to  facilitate  hand- 
ling. Strands  cannot  be  misplaced  or  jammed 
and  must  be  adequately  anchored  during  the 
pretensioning  operation.  Various  methods  of 
anchorage  and  spacing  of  wires  and  strands 
present  many  difficult  problems.  Also,  due 
to  extremely  high  tensions  applied  to  the 
steel  by  hydraulic  jacks,  prestressing  proce- 
dures may  become  hazardous. 

To  present  this  report  in  as  comprehensive 
a  manner  as  practicable,  a  questionnaire  was 
sent  to  bridge  and  building  engineers  and 
supervisors  representing  railroads  located  in 
every  section  of  the  United  States.  The  ques- 
tionnaire solicited  information  about  existing 
prestressed  concrete  railroad  structures.  Per- 
sonal opinions  of  users  and  non-users  were 
also  solicited.   Results  were  unusually  good — 


67  returns  were  received  from  people  associ- 
ated with  54  railroads  and  opinions  were 
many  and  varied. 

Railroads  have  used  prestressed  concrete 
in  girders  and  beams  and  slabs  for  overhead 
highway  and  railroad  bridges,  for  piles,  pile 
caps,  building  foundation  walls,  snow  sheds, 
and  retarder  towers,  and  for  slabs  and  beams 
and  girders  for  roofs  and  floors  of  buildings. 
One  company  is  investigating  use  of  pre- 
stressed concrete  for  tunnels. 

Currently,  prestressed  concrete  is  finding 
its  greatest  utilization  in  railroad   bridges. 

As  part  of  a  research  program  initiated  in 
1954  by  the  Association  of  American  Rail- 
roads, the  first  railroad  bridge  in  this  country 
employing  prestressed  concrete  was  installed 
on  a  main  line  track  in  Missouri.  From  the 
questionnaire  and  other  sources,  it  was  learned 
that  14  railroads  now  boast  of  26  prestressed 
concrete  railroad  bridges  at  17  different  pro- 
ject locations.  Under  plans  for  construction 
this  year  are  bridges  at  four  additional  loca- 
tions and  this  will  bring  the  list  of  users  to 
16  railroads.  Furthermore,  eight  other  rail- 
roads are  presently  studying  prestressed  con- 
crete for  contemplated  bridge  usage  in  the 
near  future. 

Two  significant  facts  are  of  particular  in- 
terest. As  would  be  expected  since  humid 
climates  have  deleterious  effects  on  steel 
structures,  southern  and  southwestern  sections 
of  the  country  predominate  in  ownership; 
however,  other  sections  are  also  well  repre- 
sented. This  tends  to  prove  that  prestressed 
concrete  railroad  bridges  are  not  indigenous 
to  any  one  section  of  the  country.  Also, 
except  for  the  initial  structure,  all  existing 
bridges  have  been  built  within  approximately 
the  last  three  years. 

The  majority  of  existing  prestressed  con- 
crete railroad  bridges  are  multiple-span  tres- 
tles with  relatively  short  spans.  For  obvious 
reasons,  this  trend  will  doubtless  be  con- 
tinued. The  typical  multiple-span,  prestressed 
concrete  trestle  consists  of  a  three-pile  bent  or 
pile  abutment  using  hollow  core  prestressed 
piles,  a  conventional  poured-in-place  pile  cap, 
and  a  precast  deck  composed  of  two  identical 
prestressed  slabs  or  prestressed  box  beams. 
These  structures  can  be  constructed  with  great 
simplicity  and  little  interruption  to  traffic  by 
railroad  forces  using  equipment  owned  by 
most  railroads.  Prestressed  units  offer  many 
desirable  features;  namely,  light  "weight,  fa- 
cility in  handling,  durability,  freedom  from 
cracks,  low  maintenance  costs,  and  resistance 
to  fire. 

One  railroad,  desiring  a  ballast-deck  su- 
perstructure which  could  be  set  with  mini- 
mum interruption  to  train  traffic,  built  a 
bridge  in  Ohio  consisting  of  five  30-ft  long, 
30-in  deep  by  36-in  wide  prestressed  concrete 
box  beams.  Predominant  reasons  for  selecting 
this  type  of  structure  were  speed  of  erection, 
depth  restrictions,  and  economy. 

A  single-track  bridge  in  Maryland  has  two 
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42-ft  long  tail  spans  with  skewed  ends  each 
made  up  of  four  48-in  deep  by  42-in  wide 
prestressed  concrete  box  beams.  Prestressed 
spans  were  decided  upon  because  of  being 
economically  practical,  plant  fabricated  mem- 
bers being  under  better  quality  control,  and 
indicated  maintenance  costs  being  very  low. 
Cost  in  place,  including  prestressed  members, 
precast  concrete  curbs  and  sidewalks,  hand- 
rails, and  bituminous  paving,  approximated 
$330  per  linear  foot  of  track. 

In  California,  a  two-span,  five-track  bridge 
consists  of  19  prestressed  box  girders  per 
span,  each  girder  being  38  in  deep,  48  in 
wide,  and  35  ft  long.  Cost  per  girder  erected 
was  about  $1,500.  Cost  per  linear  foot  of 
girder  in  place  amounted  to  about  $820  for 
the  five-track  structure. 

In  keeping  with  a  policy  of  upgrading  its 
property  to  reduce  future  maintenance,  a 
southern  railroad  decided  to  substitute  a  con- 
crete structure  for  an  existing  bridge  com- 
posed mainly  of  timber  trestle  that  had 
reached  the  end  of  its  service  life.  Extensive 
studies  of  comparative  designs  and  cost  esti- 
mates resulted  in  construction  of  a  double- 
track,  703-foot  long  prestressed  concrete  tres- 
tle. Bents  of  three  prestressed  concrete  piles 
were  used  with  a  deck  consisting  of  four 
identical  slabs,  each  25  inches  deep  by  6 
feet  9  inches  wide.  Slabs  were  detailed  to 
permit  casting  both  inside  and  outside  slabs 
with  the  same  forms.  Prestressed  curbs  were 
cast  separately  and  anchored  with  dowels  to 
the  outside  slabs.  Span  length  of  20  feet  was 
adopted  as  being  the  most  economical  and 
best  suited  to  permit  placement  of  slabs  with 
company  owned  equipment;  also,  to  avoid 
interference  with  old  bents.  The  trestle  was 
built  by  regular  railroad  forces  at  an  esti- 
mated saving  of  approximately  $60,000  over 
use  of  conventional  precast  concrete. 

Faced  with  a  similar  situation,  a  western 
railroad  constructed  a  100-ft.  long,  single- 
track,  prestressed  concrete  trestle  consisting 
of  bents  of  three  prestressed  concrete  piles, 
standard  pile  caps,  and  a  deck  of  five  pre- 
stressed box  girders.  Physical  conditions  at 
the  site  required  span  lengths  of  25  ft  and 
use  of  prestressed  concrete  stringers  permitted 
sections  sufficiently  shallow  to  suit  the  water- 
way area  and  light  enough  to  permit  erection 
with  company  owned  equipment.  Erection 
was  undertaken  by  railroad  forces  on  same 
alignment  as  original  structure  while  traffic 
was  maintained. 

An  ambitious  program  involving  pre- 
stressed concrete  bridges  was  recently  com- 
pleted by  a  southwestern  railroad.  In  con- 
nection with  a  nine-mile  line  change,  six 
single-track  and  double-track  prestressed  con- 
crete bridges,  of  span  lengths  of  22  ft  6  in 
and  33  ft,  were  constructed.  This  construction 
consisted  of  two  prestressed  36-in  deep  by  7- 
ft  wide  concrete  slabs  placed  on  24-in  by 
30-in  by  14-ft  prestressed  concrete  caps  sup- 
ported by  intermediate  bents  of  four  concrete- 


filled  metal  pipe  piles  and  abutment  bents 
of  three  such  piles,  caps  being  weld-connected 
to  piling  by  means  of  steel  plates  cast  in 
bottoms  of  caps. 

Since  this  project  involved  construction 
of  trackage  in  a  new  location,  track-mounted 
equipment  could  not  be  used  without  first 
laying  new  trackage  to  each  bridge  site.  Due 
to  other  construction  problems  and  to  delays 
in  construction  which  this  procedure  would 
have  caused,  plus  the  fact  that  the  railroad 
did  not  own  any  off-track  equipment,  the 
project  was  progressed  on  basis  of  a  general 
contractor  constructing  the  bridges  with  off- 
track  equipment.  Final  completed  cost,  ex- 
clusive of  ballast  and  track,  averaged  $150 
per  track-foot. 

To  this  point,  the  discussion  has  dealt  al- 
most exclusively  with  bridges  consisting  of 
precast,  pretensioned  slabs  or  box  beams. 
At  present,  this  type  of  structure  appears  to 
be  more  practical;  therefore,  it  predominates. 
However,  usage  of  pretensioned  I-beams  and 
other  shape  girders  or  of  post-tensioned 
bridge  members  is  by  no  means  ruled  out. 

In  a  Texas  project,  two  railroad  bridges 
consisting  of  prestressed,  pretensioned  44-in 
deep  I-beam  girders  with  spans  of  46  ft  and 
67  ft  were  recently  constructed.  A  six-inch 
composite  deck  was  used  with  the  girders. 
At  time  of  construction,  design  choices  were 
limited  by  available  headroom  and  by  avail- 
able girder  dimensions. 

Primary  reason  for  selection  of  prestressed 
girder  construction  was  that  preliminary  de- 
signs and  cost  estimates  indicated  substantial 
savings  over  a  design  for  steel  girder  bridges, 
part  of  the  savings  coming  from  economy 
of  prestressed  concrete  construction  and  even 
a  greater  part  accruing  because  highway  gird- 
er forms  on  hand  could  be  modified  for 
railroad  loading,  thereby  saving  the  railroad 
the  cost  of  special  forms. 

The  one  excursion  into  the  realm  of  post- 
tensioned  railroad  bridge  girders  involves  two 
bridges,  each  with  two  70-ft  spans,  built  in 
Colorado  in  cooperation  with  the  federal 
government.  Four  T-shaped  girders,  each  71 
in  deep  and  weighing  60  tons,  were  used  for 
each  span.  Precast  girders  were  preferred  to 
cast-in  place  girders  because  they  could  be 
easily  fabricated  on  the  ground  rather  than 
on  high  form  work.  Prestressed  concrete  was 
selected  to  allow  a  lighter  member  and  the 
shallow  girder  depth  minimized  amount  of 
grading  necessary  to  obtain  proper  road 
clearance. 

To  construct  these  girders,  a  concrete- 
batching  plant  was  set  up  at  the  site  and 
casting  beds  and  forms  were  constructed. 
Draped  cables  were  positioned  in  flexible 
metal  conduit  and  specially  mixed  concrete 
was  placed  and  vibrated  with  special  equip- 
ment. After  curing  of  concrete,  cables  were 
tensioned  by  hydraulic  ram-jacks  according 
to  a  predetermined  pattern  and  anchorage 
effected.     Thereafter,    metal    ducts    enclosing 
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cable  tendons  were  blown  clean  by  com- 
pressed air  and  ducts  were  pressure  grouted 
with  a  pump. 

Prestressed  concrete  piles  are  a  self-con- 
tained subject.  They  have  been  used  by  many 
railroads.  It  is  claimed  that  prestressed  piles 
have  proved  to  be  superior  in  every  way  to 
conventional  precast  piles  and  therefore,  have 
been  adopted  as  standard  for  all  concrete 
trestles  or  all  bridges  where  concrete  piles 
are  used. 

Prestressed  piles  can  sustain  lateral  and 
handling  forces  which  impose  bending 
stresses  and  their  freedom  from  cracks  makes 
them  better  resistant  to  corrosion.  Being 
lighter  in  weight,  handling  and  driving  is 
facilitated.  Their  tough  character  enables 
them  to  be  driven  in  extremely  hard  and 
rocky  ground  without  pile  damage  experi- 
enced with  ordinary  precast  piles. 

A  southern  railroad  reports  that  pre- 
stressed piles  are  more  economical,  easier  to 
cut  off,  have  a  more  uniform  surface,  and 
present  a  better  appearance.  This  railroad 
made  the  change  from  precast  to  prestressed 
piles  in  1957.  In  that  year,  precast  20-in 
octagonal  piles  cost  $4.30  to  $4.60  per  lineal 
foot  depending  on  lengths;  whereas  the  price 
of  18-in  square  prestressed  piles  was  $4.25 
per  lineal  foot  for  all  lengths.  Cross-sectional 
area  of  the  18-in  square  pile  is  almost  exactly 
equal  to  cross-sectional  area  of  the  20-in 
octagonal  pile.  Price  of  18-in  square  pre- 
stressed piles  in  I960  is  $4.07  per  lineal 
foot. 

Those  railroads  claiming  that  prestressed 
piles  are  more  economical,  admittedly,  are 
situated  in  areas  where  there  are  several 
manufacturers  of  prestressed  products  and 
prestressed  piles  are  easily  obtainable  at  com- 
petitive prices.  However,  this  is  not  true  in 
all  sections  of  the  country.  One  mid-western 
railroad  reports  that  prestressed  piling  costs 
about  30  per  cent  more  than  standard  con- 
crete piling. 

The  preceding  discussion  of  application  of 
prestressed  concrete  to  railroad  bridges  is- 
generally  applicable  to  buildings  as  well. 
Obviously,  however,  since  building  loads  are 
far  less  than  the  heavier  static  and  dynamic 
bridge  loadings,  design,  shapes,  and  applica- 
tion of  prestressed  members  are  completely 
different  when  used  for  building  construction. 

Today,  prestressed  concrete  is  being  used 
in  hundreds  of  buildings  all  over  the  country. 
Often,  an  entire  floor  or  roof  of  prestressed 
concrete  is  cast  on  the  ground  and  raised  into 
position  with  hydraulic  jacks.  In  some  build- 
ings, every  structural  element,  from  founda- 
tion beam  to  roof,  is  composed  of  this  ma- 
terial. With  but  few  exceptions,  however, 
practically  the  entire  usage  of  prestressed 
concrete  for  railroad  buildings  has  been  con- 
fined to  roof  and  floor  systems;  although 
there  have  been  several  unique  instances 
where  the  material  has  been  used  for  com- 
plete structures. 


One  such  case  involves  construction  of  a 
retarder  tower  with  all  structural  elements, 
except  the  foundation,  being  precast,  pre- 
stressed slabs.  Vertical  slabs  form  a  T- 
shaped  pylon.  Haunches  on  the  pylon  stem 
support  the  precast  floor  of  a  glassed-in 
room.  The  precast  roof  is  canti levered  from 
the  back  wall.  A  five-man  crew  completed 
the  structure  in  16  hours.  It  was  estimated 
that  a  structure  of  similar  dimensions  and 
constructed  of  lightweight  blocks  would  have 
cost  approximately  the  same  as  the  prestressed 
structure. 

Recently,  a  western  railroad  replaced  some 
timber  snow  sheds  with  prestressed  concrete 
sections  consisting  of  two  sidewall  sections 
and  roof  beams.  Situated  in  a  heavy  snow 
area,  the  units  were  designed  for  a  snow 
load  of  225  lb  per  sq  ft  on  span  lengths  of 
18  ft  for  a  single  track  shed  and  34  ft  for  a 
double-track  shed.  The  sections  were  quickly 
and  easily  erected  on  a  concrete  base  and  are 
considered  to  be  highly  satisfactory.  Based  on 
life  expectancy  ratio  of  two  and  one-half  to 
one,  annual  cost  is  about  10  per  cent  to  20 
per  cent  higher  for  the  prestressed  structure 
than  the  timber  shed.  Although  annual  cost 
is  higher  now,  prestressed  sheds  have  the  ad- 
vantage of  being  fire-safe  and  cost  thereof 
can  be  reduced  in  the  future  by  wider  use. 
Expected  increase  in  cost  of  labor  and  ma- 
terials required  for  timber  sheds  will  also 
make  prestressed  concrete  more  competitive. 

Generally,  railroad  buildings  are  designed 
to  serve  functional  purposes  and  cost  is  of  the 
essence.  This  factor  explains  the  reluctance 
railroad  men  maintain  toward  using  any 
new  type  of  construction  which  may  have 
higher  initial  cost.  Yet,  at  least  ten  different 
railroads  have  used  prestressed  concrete  for 
roofs  and  floors  of  buildings.  One  railroad 
reports  that  cost  is  competitive  with  steel, 
indicates  satisfaction  with  prestressed  mem- 
bers, and  plans  to  continue  to  use  them. 

Concrete  for  roof  decks  is  desirable  and 
designers  formerly  supported  it  with  exposed 
structural  steel.  Main  handicaps  of  this  pro- 
cedure are  cost  of  on-the-job  forming,  pour- 
ing and  finishing,  and  limitations  imposed 
by  large  amounts  of  material  required  for 
longer  spans.  Now  obtainable  are  precast, 
prestressed  units  which  provide  concrete  deck 
and  beam  built  in  one  piece. 

Prestressed  concrete  makes  possible  roof 
and  floor  members  with  longer  spans,  lower 
depth,  and  lighter  weight.  Deflection  in 
members  can  also  be  accurately  controlled 
through  proper  design.  All  of  these  factors 
result  in  savings  in  foundations,  columns, 
and  wall  height  and  permit  conversion  of 
headroom  into  usable  cubage. 

The  building  construction  phase  of  pre- 
stressed concrete  has  perhaps  greater  stand- 
ardization than  any  other  phase.  The  most 
widely  used  shapes  are  the  double-tee,  chan- 
nel, single-tee,  and  I-beam.  The  I-beam  is 
ideal   for   roof  or  floor  girders   for  medium 
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to  long  spans.  Some  producers  claim  they  can 
regularly  compete  against  steel  beams  when, 
the  loading  requires  such  a  beam  to  weigh 
more  than  60  lbs  per  sq  ft. 

The  double-tee  roof  and  floor  joist  is 
probably  the  most  popular  form  of  pre- 
stressed  member  made  today  and  it  has  the 
most  standardization  of  all.  Members  are 
usually  four  feet  wide  and  the  most  com- 
monly used  span  length  is  40  ft.  A  14-in 
deep  joist  will  serve  this  length  whether 
used  for  a  roof  or  floor.  Also,  many  inter- 
esting designs  are  accomplished  by  ability 
of  the  double-tee  to  cantilever. 

Two  of  the  less  expensive  roof  systems 
used  for  industrial  buildings  are  the  bar 
joist-gypsum  deck  and  the  bar  joist — metal 
deck  systems.  For  spans  of  40  ft  or  more, 
these  systems  will  cost  about  $1.00  per 
square  foot,  excluding  girders  and  columns. 
Prices  for  double-tees  for  spans  from  30  ft 
to  50  ft  will  vary  from  80  cents  to  $1.40  per 
sq  ft,  depending  upon  span  length,  loading 
conditions,  and  geographical  location.  For 
floor  construction,  and  when  a  concrete  roof 
deck  is  used  with  bar  joists,  prestressed 
double-tees  are  usually  competitive  on  al- 
most any  reasonable  span. 

Designers  have  become  disenchanted  with 
restrictions  imposed  by  •  cheap,  short-span 
buildings.  Today,  more  and  more  buildings 
are  being  built  with  fewer  columns  because 
of  prestressed  concrete.  Longer  spans,  which 
incidentally  increase  cost  advantages  of  pre- 
stressed concrete,  permit  maximum  flexibility 
in  building  layout.  Prestressed  concrete  mem- 
bers are  readily  available  from  the  manu- 
facturer and  can  be  quickly  erected,  even 
during  inclement  weather,  at  a  reduced  cost 
of  labor. 

Exposed  prestressed  concrete  roof  and  floor 
systems  have  a  pleasing  appearance  which 
makes  an  acceptable  ceiling  for  a  great  many 
structures.  Hung  ceilings  are  often'eliminated 
at  a  very  important  cost  savings.  Sprayed  on 
acoustical  plaster  or  paint  will  provide  all  the 
finish  required  for  many  railroad   buildings. 

For  spans  which  are  not  unreasonably 
short,  prestressed  concrete  has  great  fire 
resistance  compared  to  other  competitive 
systems,  thereby  effecting  a  saving  in  insur- 
ance premiums.  Prestressed  concrete  is  main- 
tenance free  and  is  the  ideal  material  for 
buildings  exposed  to  weather  or  to  corrosive 
shop  atmospheres.  Painting  is  not  required 
to  prevent  the  building  from  being  dingy 
and  unattractive. 

When  collateral  advantages  of  prestressed 
concrete,  such  as  competitive  cost,  longer 
spans  with  fewer  columns,  lower  depth, 
lower  wall  heights,  controlled  deflections, 
increased  usable  cubage,  availability  of  ma- 
terial, speed  of  erection,  lower  insurance  pre- 
miums, and  negligible  maintenance,  are  con- 
sidered, the  competitive  edge  is  definitely 
on  the  side  of  prestressed  concrete  for  a 
great  number  of  structures. 


In  reviewing  personal  opinions  of  railroad 
people  who  returned  questionnaires,  it  is 
gratifying  to  note  that  an  overwhelming 
majority  favor  usage  of  prestressed  concrete 
for  railroad  structures,  and  are  of  the  opinion 
that  it  should  be  considered  for  most  struc- 
tures and  included  in  all  design  studies. 

Naturally,  there  were  some  negative  re- 
sponses to  use  of  this  new  material.  Mainly, 
apprehensions  were  expressed  about  creep, 
shrinkage,  fatigue,  deterioration  of  concrete, 
corrosion  of  steel,  maintenance  repairs,  and 
economy.  According  to  recognized  author- 
ities, creep,  shrinkage,  and  fatigue  need  be  of 
little  concern  as  long  as  designs  are  based 
on  American  Railway  Engineering  Associa- 
tion specifications  for  prestressed  concrete. 
Creep  and  shrinkage  do  reduce  initial  pre- 
stress;  however,  most  designs  are  based  on  an 
assumed  loss  of  20  per  cent  which  is  more 
than  will  actually  occur.  Fatigue  tests  at  a 
leading  university  concluded  that  as  much 
as  50  per  cent  design  overload  can  be  permit- 
ted without  causing  failure  in  1,00,000  cycles. 
This  means  that,  if  a  bridge  is  designed  for 
E-72  loading  plus  full  impact,  it  could  carry 
about  E-100  loading  plus  full  impact  for  1,- 
000,000  times  without  causing  failure. 

Although  few  prestressed  bridges  of  any 
kind  are  more  than  ten  years  old  in  this 
country,  everything  points  to  the  fact  that 
they  will  be  virtually  maintenance  free.  To 
date,  surveys  of  prestressed  bridges  have 
shown  that  little  or  no  maintenance  has  been 
required  and  no  structure  was  in  distress.  In 
instances  where  highway  bridges  have  been 
damaged  by  trucks,  damaged  areas  have  been 
successfully  patched  and  nothing  further  has 
been  needed.  A  prestressed  member  should 
not  be  expected  to  withstand  catastrophic 
damage  any  more  than  a  steel  member  under 
the  same  circumstances. 

It  is  impossible  at  this  time  to  present  an 
accurate  economic  analysis  of  the  use  of  pre- 
stressed concrete  for  railroad  bridges.  As  yet, 
too  few  bridges  have  been  constructed  and 
physical  conditions,  methods  of  design  and 
construction,  availability  of  experienced  con- 
tractors and  prestressed  products,  means  of 
transportation,  and  erection  procedures  vary 
with  each  bridge.  It  must  also  be  pointed 
out  that  unit  prices  vary  from  place  to  place. 

Today,  there  are  well  over  200  prestressed 
concrete  plants  proportionally  distributed 
over  the  country  and  it  is  predicted  that 
shortly  there  will  be  casting  facilities  to  serve 
every  city.  During  the  past  few  years,  econo- 
mics of  prestressed  concrete  have  changed 
considerably  due  to  more  efficient  means  of 
manufacture  resulting  from  competition  of 
more  prestressing  plants. 

Formwork  is  the  one  major  item  that 
works  against  the  economy  of  prestressed 
concrete.  To  save  concrete  and  steel,  it  is 
often  necessary  to  use  relatively  complicated 
and  expensive  forms.  To  get  an  appreciable 
resultant  saving,  re-use  of  forms  for  a  multi- 
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plicity  of  units  becomes  a  principal  consider- 
ation which  can  be  accomplished  only  by 
standardization. 

A  definite  effort  is  being  made  toward 
standardization  of  prestressed  concrete  mem- 
bers insofar  as  shape,  depth,  and  length  are 
concerned.  In  addition,  standardization  of 
pertinent  details,  such  as  expansion  joints, 
bearing  plates,  expansion  plates  and  shoes, 
anchor  bolts,  etc.,  are  now  being  worked 
out  by  various  technical  societies.  When 
standard  sizes  and  shapes  are  adopted  and 
can  be  produced  regularly  and  carried  in 
stock,  cost  of  prestressed  concrete  members 
can  be  competitive  with  steel. 

Initial  cost  of  prestressed  concrete,  how- 
ever, does  not  represent  a  true  evaluation  of 
the  economy  of  the  material.  First  costs 
should  be  broken  down  into  annual  costs 
when  making  cost  comparisons  of  structures 
of  different  materials.  With  prestressed  con- 
crete, there  is  a  definite  savings  on  painting 
and  maintenance  costs.  In  addition,  life  ex- 
pectancy of  a  prestressed  structure  can  be 
considered  to  be  much  greater. 

A  western  railroad  prepared  comparative 
estimates  of  costs  for  replacing  an  existing 
timber  trestle  with  prestressed  beams  and 
alternate  structures.  Different  designs  were 
based  on  the  use  of  steel,  steel  with  precast 
concrete  deck,  prestressed  concrete,  and  tim- 
ber trestle.  Initial  cost  of  $357  per  lineal 
foot  for  the  prestressed  concrete  structure 
was  less  than  that  for  all  the  alternates,  except 
the  timber  trestle;  however,  life  expectancy 
of  the  former  is  about  two  and  one-quarter 
times  that  of  the  latter.  On  an  annual  basis 
the  cost  of  the  prestressed  concrete  structure 
approximates  that  of  the  timber  structure. 

Economics  is  not  always  the  prime  con- 
sideration in  selecting  prestressed  concrete. 
Even  when  bids  may  be  higher,  prestressed 
concrete  may  be  chosen  because  construction 
time  often  is  less  than  that  for  steel,  units 
are  more  easily  available  than  steel  units, 
and  there  is  an  estimated  saving  in  painting 
cost.  Moreover,  the  bridge  might  be  at  a 
special  location  where  shallow  depth,  light 
weight,  or  other  physical  requirements  dic- 
tate use  of  prestressed  concrete. 

One  railroad  reports  that  it  can  produce 
reinforced  concrete  in  its  own  casting  yard  at 


much  less  expense  than  prestressed  concrete 
purchased  from  manufacturers.  Yet  this  rail- 
road recently  installed  a  bridge  using  30-ft 
prestressed  girders  costing  70  per  cent  more 
than  their  own  standard  30-ft  slabs.  The 
depth   of   the  regular   slabs   ruled   them   out. 

Within  the  next  few  years,  a  southwestern 
railroad  anticipates  being  faced  with  a  fairly 
heavy  renewal  program  of  its  older  existing 
timber  structures.  Since  most  of  these  struc- 
tures are  on  single  track  situated  in  swampy 
terrain,  new  bridges  must  be  built  on  the 
same  alignment  and  whatever  type  bridge 
structure  is  decided  upon  must  be  installed 
under  traffic  conditions.  This  will  rule  out 
any  field  pouring  of  concrete  decks;  there- 
fore, it  appears  that  the  slab-type,  prestressed 
concrete  trestle  structure  is  the  type  that  must 
be  used.  Economy  requirements  will  neces- 
sitate use  of  short-span,  prestressed  slabs  that 
can  be  handled  by  company  owned,  track- 
mounted  equipment. 

In  summation,  use  of  prestressed  concrete 
for  railroad  bridges  permits  longer  spans  with 
increased  underclearance  and  offers  definite 
advantages  in  economy,  availability  of  plant 
controlled  units,  speed  of  erection  with  mini- 
mum interruption  to  traffic,  fire  safety, 
pleasing  appearance,  and  freedom  from 
painting  and  maintenance.  It  must  be  stated 
that  prestressed  concrete  is  an  addition  to  but 
not  a  replacement  of  conventional  reinforced 
concrete.  However,  in  cases  where  long 
spans  and  shallow  depths  are  required,  or  for 
any  other  reasons  that  reinforced  concrete 
is  not  suitable,  prestressed  concrete  offers 
many  new  possibilities. 

A  great  amount  of  prestressed  concrete 
research  is  being  conducted  at  universities 
with  a  view  toward  furthering  the  progress 
of  this  type  of  construction.  Engineers  are 
cooperating  with  producers  toward  the  end 
result  of  eventual  standardization  and  more 
efficient  production  methods.  The  time  is 
fast  approaching  when  standard  prestressed 
concrete  members  may  be  secured  from  a 
handbook  in  much  the  same  manner  as  steel 
beams  are  now  secured. 

Although  the  prestressed  concrete  industry 
is  still  new,  railroads  have  already  found 
useful  application  of  the  material  for  bridges 
and  buildings.  Further  application  will  evolve 
with  time  and  development  of  the  industry. 
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A.  Zimmerman 

C.  C.  Mallard 

A.  Montzheimer 

Secretary 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

3.  F.  Patterson 

Treasurer .... 

M.  W.  Thompson 

N.  W.  Thompson 

N.  W.  Thompson 

N.  W.  Thompson 

' 

T.  M.  Strain 

T.  M.  Strain 

A.  Montzheimer 

W.  E.  Smith 

R.  L.  Heflin 

H.  D.  Cleaveland 

W.  E.  Smith 

A.  W.  Merrick 

Executive 

F.  W.  Tanner' 

F.  W.  Tanner 

A.  W.  Merrick 

C.  P.  Austin 

Members 

A.  Zimmerman 

A.  Montzheimer 

C.  P.  Austin 

C.  A.  Lichty 

H.  D.  Cleaveland 

W.  E.  Smith 

C.  A.  Lichtv 

W.  0.  Eggleston 

I 

A.  Montzheimer 

A.  W.  Merrick 

W.  0.  Eggleston 

J.  H.  Markley 

1903-1904 

1904-1905 

1905-1906 

1906-1907 

President 

A.  Montzheimer 

C.  A.  Lichty 

J.  B.  Sheldon 

J.  II.  Markley 

1st  V.-Pres..  .  . 

A.  Shane 

J.  B.  Sheldon 

J.  H.  Markley 

R.  H.  Reid 

2nd  V.-Pres. .  . 

C.  A.  Lichty 

J.  H.  Markley 

R.  H.  Reid 

J.  P.  Canty 

R.  H.  Reid 

R.  C.  Sattley 

H.  Rettinghouse 

4th  V.-Pres. .  .  . 

J.  H.  Markley 

R.  C.  Sattley 

J.  P.  Canty 

F.  E.  Schall 

Secretary 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

Treasurer 

C.  P.  Austin 

C.  P.  Austin 

C.  P.  Austin 

0.  P.  Austin 

r 

R.  H.  Reid 

W.  0.  Eggleston 

H.  Rettinghouse 

W.  0.  Eggleston 

W.  0.  Eggleston 

A.  E.  Killam 

A.  E.  Killam 

A.  E.  Killam 

Executive 

A.  E.  Killam 

H.  Rettinghouse 

J.  S.  Lemond 

J.  S.  Lemond 

Members 

R.  C.  Sattley 

J.  S.  Lemond 

C.  W.  Richev 

C.  W.  Richev 

H.  Rettinghouse 

W.  H.  Finley 

H.  H.  Eggleston 

H.  H.  Eggleston 

_ 

J.  S.  Lemond 

C.  W.  Richey 

F.  E.  Schall 

B.  J.  Sweatt 
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19O7-190S 

1908-1909 

1909-1910 

1910-1911 

President 

R.  H.  Reid 

J.  P.  Canty 

H.  Rettinghouse 

H.  Rettinghouse 

1st  V.-Pres. .  .  . 

J.  P.  Canty 

H.  Rettinghouse 

J.  S.  Lemond 

F.  E.  Schall 

2nd  V.-Prcs. .  . 

H.  Rettinghouse 

F.  E.  Schall 

F.  E.  Schall 

A.  E.  Killam 

3rd  V.-Pres.    .  . 

F.  E.  Schall 

J.  S.  Lemond 

A.  E.  Killam 

J.  N.  Penwell 

4th  V.-Pres..  .  . 

W.  O.  Eggleston 

A.  E.  Killam 

J.  N.  Penwell 

L.  D.  Hadwen 

Secretary 

S.  P.  Patterson 

S.  F.  Patterson 

C.  A.  Lichty 

C.  A.  Lichty 

Treasurer 

C.  P.  Austin 

C.  P.  Austin 

J.  P.  Canty 

J.  P.  Cantv 

' 

A.  E.  Killam 

J.  N.  Penwell 

W.  Beahan 

T.  J.  Fullem 

J.  S.  Lemond 

Willard  Beahan 

F.  B.  Scheetz 

G.  Aldrich 

Executive 

C.  W.  Richey 

F.  B.  Scheetz 

L.  D.  Hadwen 

P.  Swenson 

Members 

T.  S.  Leake 

W.  H.  Finley 

T.  J.  Fullem 

G.  W.  Rear 

W.  H.  Finley 

L.  D.  Hadwen 

G.  Aldrich 

W.  O.  Eggleston 

I 

J.  N.  Penwell 

T.  J.  Fullem 

P.  Swenson 

W.  F.  Steffens 

1911-1912 

1912-1913 

1913-1914 

1914-1915 

President      .  . 

F.  E.  Schall 

A.  E.  Killam 

J.  N.  Penwell 

L.  D.  Hadwen 

1st  V.-Pres..  .  . 

A.  E.  Killam 

J.  N.  Penwell 

L.  D.  Hadwen 

G.  Aldrich 

2nd  V.-Pres.    . 

J.  N.  Penwell 

L.  D.  Hadwen 

G.  Aldrich 

G.  W.  Rear 

3rd  V.-Pres..  .  . 

L.  D.  Hadwen 

T.  J.  Fullem 

G.  W.  Rear 

C.  E.  Smith 

4th  V.-Pres. .  .  . 

T.  J.  Fullem 

G.  Aldrich 

C.  E.  Smith 

E.  B.  Ashby 

Secretary 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Treasurer.  .  .  . 

J.  P.  Canty 

J.  P.  Canty 

J.  P.  Canty 

F.  E.  Weise 

c 

G.  Aldrich 

G.  W.  Rear 

W.  F.  Steffens 

W.  F.  Steffens 

P.  Swenson 

W.  F.  Steffens 

E.  B.  Ashby 

S.  C.  Tanner 

Executive 

G.  W.  Rear 

E.  B.  Ashby 

S.  C.  Tanner 

Lee  Jutton 

Members      " 

W.  F.  Steffens 

C.  E.  Smith 

Lee  Jutton 

F.  F.  Strouse 

E.  B.  Ashby 

S.  C.  Tanner 

W.  F.  Strouse 

C.  R.  Knowles 

. 

\V.  0.  Eggleston 

Lee  Jutton 

C.  R.  Knowles 

A.  Ridgway 

1915-1916 

1916-1917 

1917-1918 

1918-1919 

President 

G.  W.  Rear 

C.  E.  Smith 

S.  C.  Tanner 

Lee  Jutton 

1st  V.-Pres..  .  . 

C.  E.  Smith 

E.  B.  Ashby 

Lee  Jutton 

F.  E.  Weise 

2nd  V.-Pres.    . 

E.  B.  Ashby 

S.  C.  Tanner 

F.  E.  Weise 

W.  F.  Strouse 

3rd  V.-Pres..  .  . 

S.  C.  Tanner 

Lee  Jutton 

W.  F.  Strouse 

C.  R.  Knowles 

4th  V.-Pres..  . 

Lee  Jutton 

F.  E.  Weise 

C.  R.  Knowles 

A.  Ridgway 

Sec.-Treas. .  .  . 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

r 

F.  E.  Weise 

W.  F.  Strouse 

A.  Ridgway 

J.  S.  Robinson 

W.  F.  Strouse 

C.  R.  Knowles 

J.  S.  Robinson 

J.  P.  Wood 

Executive 

C.  R.  Knowles 

A.  Ridgway 

J.  P.  Wood 

A.  B.  McVay 

Members      *| 

A.  Ridgway 

J.  S.  Robinson 

D.  C.  Zook 

J.  H.  Johnston 

J.  S.  Robinson 

J.  P.  Wood 

A.  B.  McVay 

E.  T.  Howson 

I 

J.  P.  Wood 

D.  C.  Zook 

J.  H.  Johnston 

C.  W.  Wright 

1919-1920 

1920-1921 

1921-1922 

1922-1923 

President 

F.  E.  Weise 

W.  F.  Strouse 

C.  R.  Knowles 

Arthur  Ridgway 

1st  V.-Pres..  .  . 

W.  F.  Strouse 

C.  R.  Knowles 

A.  Ridgway 

J.  P.  Wood 

2nd  V.-Pres.    . 

C.  R.  Knowles 

A.  Ridgway 

J.  S.  Robinson 

J.  S.  Robinson 

3rd  V.-Pres..  . 

A.  Ridgway 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

4th  V.-Pres..  .  . 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

Sec.-Treas.    .  . 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec 

F.  E.  Weise 

F.  E.  Weise 

r 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

A.  B.  McVay 

A.  B.  McVay 

J.  H.  Johnston 

Maro  Johnson 

Directors 

J.  H.  Johnston 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

1 

E.  T.  Howson 

E.  T.  Howson 

F.  C.  Baluss 

S.  D.  Corey 

C.  W.  Wright 

J.  H.  Jonhston 

Maro  Johnson 

W.  B.  Hotson 

I 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

P.  N.  Nelson 

1923-1924 

1924-1925 

1925-1926 

1926-1927 

President      ... 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

1st  V.-Pres.    .  . 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

P.  C.  Baluss 

2nd  V.-Pres.    . 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

3rd  V.-Pres..  . 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

4th  V.-Pres..  .  . 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

r 

S.  T.  Corey 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  B.  Hotson 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

Directors          J 

P.  N.  Nelson 

E.  L.  Sinclair 

P.  N.  Nelson 

0.  F.  Dalstrom 

1 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  T.  Krausch 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

R.  C.  Bardwell 

I 

E.  L.  Sinclair 

P.  N.  Nelson 

0.  F.  Dalstrom 

H.  I.  Benjamin 
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1927-192S 

1928-1929 

1929-1930 

1930-1934 

President 

P.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

1st  V.-Pres..  .  . 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

2nd  V.-Pres..  . 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

H.  I.  Benjamin 

3rd  V.-Pres..  .  . 

C.  S.  Heritage 

A.  I.  Gauthier 

H.  I.  Benjamin 

W.  T.  Krausch 

4th  V.-Pres..  .  . 

A.  I.  Gauthier 

H.  I.  Benjamin 

W.  T.  Krausch 

T.  H.  Strate 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec 

P.  E.  Weise 

P.  E.  Weise 

r 

W.  T.  Krausch 

R.  C.  Henderson 

G.  A.  Rodman 

E.  C.  Neville 

R.  C.  Bardwell 

J.  S.  Ekey 

W.  A.  Batey 

H.  H.  Best 

Directors 

H.  I.  Benjamin 

T.  H.  Strate 

P.  W.  Hillman 

J.  E.  King 

- 

R.  C.  Henderson 

G.  A.  Rodman 

E.  C.  Neville 

A.  B.  Scowden 

T.  H.  Strate 

W.  A.  Batey 

H.  H.  Best 

W.  A.  Batey 

. 

J.  S.  Ekey 

P.  W.  Hillman 

J.  E.  King 

L.  C.  Smith 

1934-1935 

1935-1936 

1936-1937 

1937-1938 

President 

H.  I.  Benjamin 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

1st  V.-Pres..  .  . 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

P.  H.  Masters 

2nd  V.-Pres. .  . 

E.  C.  Neville 

C.  M.  Burpee 

P.  H.  Masters 

W.  S.  Lacher 

3rd  V.-Pres. .  . 

A.  B.  Scowden 

P.  H.  Masters 

C.  A.  J.  Richards 

C.  A.  J.  Richards 

4th  V.-Pres..  .  . 

W.  R.  Roof 

C.  A.  J.  Richards 

W.  S.  Lacher 

P.  H.  Cramer 

Sec.-Treas..  .  . 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

c 

C.  M.  Burpee 

A.  L.  McCloy 

W.  R.  Roof 

B.  R.  Meyers 

W.  A.  Batey 

R.  P.  Luck 

T.  P.  Soule 

G.  S.  Crites 

Directors 

L.  C.  Smith 

H.  H.  Best 

P.  H.  Cramer 

R.  E.  Dove 

C.  A.  J.  Richards 

W.  R.  Roof 

B.  R.  Meyers 

T.  P.  Soule 

A.  L.  McCoy 

T.  P.  Soule 

G.  S.  Crites 

A.  Chinn 

R.  P.  Luck 

P.  H.  Cramer 

R.  E.  Dove 

L.  G.  Byrd 

1938-1939 


1939-1940 


1940-1941 


1941-1942 


President .  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. . 
Sec.-Treas. . 


Secretary. 
Treasurer. 


Directors 


Armstrong  Chinn 

P.  H.  Cramer 

A.  E.  Bechtelheimer 

H.  M.  Church 

R.  E.  Dove 

C.  A.  Lichty 


L.  G.  Byrd 
W.  R.  Ganser 
P.  H.  Soothill 
B.  R.  Meyers 
W.  Walkden 
A.  S.  Krefting 


A.  E.  Bechtelheimer 

P.  H.  Cramer 

H.  M.  Church 

R.  E.  Dove 

P.  H.  Soothill 

C.  A.  Lichty 


B.  R.  Meyers 
W.  Walkden 
A.  S.  Krefting 
A.  M.  Knowles 
L.  G.  Byrd 
K.  L.  Miner 


H.  M.  Church 
R.  E.Dove 
P.  A.  Soothill 
G.  S.  Crites 
A.  M.  Knowles 


P.  O.  Whiteman 
P.  E.  Weise 


N.  D.  Howard 
L.  G.  Byrd 
K.  L.  Miner 
R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 


R.  E.  Dove 
P.  H.  Soothill 
G.  S.  Crites 
A.  M.  Knowles 
N.  D.  Howard 


A.  G.  Shaver 
P.  E.  Weise 

R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 
J.  L.  Varker 
L.  E.  Peyser 
Martin  Meyer 


1942-1943 

1943-1944 

1944-1945 

1945-1946 

President 

G.  S.  Crites 

J.  L.  Varker 

J.  L.  Varker 

N.  D.  Howard 

1st  V.-Pres..  .  . 

R.  E.  Caudle 

R.  E.  Caudle 

R.  E.  Caudle 

P.  G.  Campbell 

2nd  V.-Pres..  . 

A.  M.  Knowles 

N.  D.  Howard 

N.  D.  Howard 

J.  S.  Hancock 

3rd  V.-Pres. .  .  . 

N.  D.  Howard 

P.  G.  Campbell 

P.  G.  Campbell 

E.  H.  Barnhart 

Jth  V.-Pres. .  .  . 

J.  L.  Varker 

J.  S.  Hancock 

J.  S.  Hancock 

W.  P.  Martens 

Secretary 

A.  G.  Shavert 
Lorene  Kindredt 
Elinor  V.  Heffern 

Elinor  V.  Heffern 

Elise  LaChance 

Elise  LaChance 

Treasurer .... 

P.  E.  Weise 

C.  R.  Knowles 

C.  R.  Knowles 

C.  R.  Knowles 

Treasurer 

P.  E.  Weise 

P.  E.  Weise 

Emeritus 

" 

W.  P.  Martens 

W.  P.  Martens 

A.  B.  Chapman 

L.  E.  Peyser 

A.  L.  McCloy 

A.  L.  McCloy 

W.  A.  Huckstep 

Directors 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

P.  R.  Spofford 

P.  G.  Campbell 

E.  H.  Barnhart 

E.  H.  Barnhart 

Guy  E.  Martin 

A.  B.  Chapman 

A.  B.  Chapman 

B.  R.  Meyers 

L.  C.  Winkelhaus 

L.  E.  Peyser 

L.  E.  Peyser 

L.  E.  Peyser 

tTo  November  1,  1942 

JTo  February  1,  1943 

Past  Officers 
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President.  .  . 
1st  V.-Pres. . 
2nd  V.-Pres. . 
3rd  V.-Pres.. 
4th  V.-Pres. 
Secretary.  .  . 
Treasurer  .  . 


1946-1947 


P.  G.  Campbell 
J.  S.  Hancock 

B.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
Elise  LaChance 

C.  B.  Knowles 
Guy  E.  Martin 
B.  B.  Meyers 
L.  E.  Pevser 
H.  M.  Harlow 

H.  B.  Christianson 
P.  B.  Spofford 


1947-1948 


.1.  S.  Hancock 
E.  H.  Barnhart 
W.  P.  Martens 
W.  A.  Huckstep 
G.  E.  Martin 
Elise  LaChance 
0.  R.  Knowles 
H.  M.  Harlow 
H.  B.  Christianson 
P.  K.  Spofford 
Lee  Mayfield 
Franz  M.  Misch 
W.  D.  Gibson 


1948-1949 


E.  H.  Barnhart 
\V.  F.  Martens 
\V.  A.  Huckstep 
Guy  E.  Martin 
P.  B.  Spofford 
Elise  LaChance 
L.  C.  Winkelhaus 
Lee  Mayfield 
P.  M.  Misch 
W.  D.  Gibson 
H.  M.  Harlow 
V.  E.  Engman 
G.  W.  Benson 


1949-1950 


VV.  F.  Martens 
W.  A.  Huckstep 
Guy  E.  Martin 

F.  B.  Spofford 
Lee  Mayfield 
Elise  LaChance 
L.  C.  Winkelhaue 
H.  M.  Harlow 

V.  E.  Engman 

G.  W.  Benson 
P.  M.  Misch 
L.  B.  Morgan 
J.  A.  Jorlett 


1950-1951 

1951-1952 

1952-1953 

1953-1954 

President 

W.  A.  Huckstep 

Guy  E.  Martin 

P.  R.  Spofford 

Lee  Mayfield 

1st  V.-Pres..  .  . 

Guy  E.  Martin 

F.  B.  Spofford 

Lee  Mayfield 

H.  M.  Harlow 

2nd  V.-Pres..  . 

F.  B.  Spofford 

Lee  Mayfield 

H.  M.  Harlow 

J.  A.  Jorlett 

3rd  V.-Pres. .  . 

Lee  Mayfield 

H.  M.  Harlow 

J.  A.  Jorlett 

B.  R.  Gunderson 

4th  V.-Pres. .  .  . 

H.  M.  Harlow 

J.  A.  Jorlett 

R.  R.  Gunderson 

W.  H.  Huffman 

Secretary  

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Treasurer.  .  . 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

P.  M.  Misch 

M.  H.  Dick 

W.  H.  Huffman 

M.H.Dick 

L.  B.  Morgan 

R.  R.  Gunderson 

L.  B.  Morgan 

J.  F.  Warrenfells 

Directors 

J.  A.  Jorlett 

J.  F.  Warrenfells 

B.  M.  Stephens 

G.  Switzer 

M.  H.  Dick 

W.  H.  Huffman 

M.  H.  Dick 

B.  M.  Stephens 

R.  B.  Gunderson 

L.  R.  Morgan 

J.  F.  Warrenfells 

W.  H.  Bunge 

J.  F.  Warrenfells 

B. M.  Stephens 

G.  Switzer 

E.  R.  Schlaf 

1954-1955 

1955-1956 

1956-1957 

1957-1958 

President 

H.  M.  Harlow 

J.  A.  Jorlett 

R.  R.  Gunderson 

W.  H.  Huffman 

1st  V.-Pres..  .  . 

J.  A.  Jorlett 

B.  B.  Gunderson 

W.  H.  Huffman 

M.  H.  Dick 

2nd  V.-Pres..  . 

R.  B.  Gunderson 

W.  H.  Huffman 

M.  H.  Dick 

B.  M.  Stephens 

3rd  V.-Pres..  .  . 

W.  H.  Huffman 

M.  H.  Dick 

B.  M.  Stephens 

H.  D.  Curie 

4th  V.-Pres. .  .  . 

M.  H.  Dick 

B.  M.  Stephens 

H.  D.  Curie 

Secretary 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Treasurer.  .  .  . 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

B.  M.  Stephens 

J.  F.  Warrenfells 

W.  H.  Bunge 

G.  W.  Benson 

W.  H.  Bunge 

H.  D.  Curie 

E.  B.  Schlaf 

J.  M.  Lowry 

E.  B.  Schlaf 

J.  M.  Lowry 

G.  W.  Benson 

H.  A.  Matthews 

J.  F.  Warrenfells 

W.  H.  Bunge 

J.  M.  Lowry 

T.  M.  von 

H.  D.  Curie 

E.  R.  Schlaf 

T.  M. von 

Sprecken 

L 

J.  M.  Lowry 

G.  W.  Benson 

Sprecken 
H.  A.  Matthews 

W.  H.  Bunge 
E.  B.  Schlaf 

1958-1959 


President  .  . 
1st  V.-Pres.. 
2nd  V.-Pres.. 
3rd  V.-Pres.. 
Secretary .  .  . 
Treasurer    .  . 


Directors 


M.  H.  Dick 

B.  M.  Stephens 

H.  D.  Curie 

G.  W.  Benson 

Ruth  Weggeberg 

L.  C.  Winkelhaus 

J.  M.  Lowry 
R.  C.  Baker 
W.  H.  Bunge 
E.  B.  Schlaf 
H.  A.  Matthews 
M.  J.  Hubbard 


1959-1960 


B.  M.  Stephens 
H.  D.  Curie 
G.  W.  Benson 
J.  M.  Lowry 
Ruth  Weggeberg 
L.  C.  Winkelhaus 

W.  H.  Bunge 
E.  B.  Schlaf 
H.  A.  Matthews 
M.  J.  Hubbard 
B.  C.  Baker 
B.  H.  Miller 


LIST  OF  ANNUAL 

No.        Place  of  Meeting 

1  St.  Louis,  Mo. 

2  Cincinnati,  Ohio 

3  Philadelphia,  Pa. 

4  Kansas  City,  Mo. 

5  New  Orleans,  La. 

6  Chicago,  111. 
Denver,  Colo. 

8  Richmond,  Va. 

9  Detroit,  Mich. 

10  St.  Louis,  Mo. 

1 1  Atlanta,  Ga. 

12  Minneapolis,  Minn. 

13  Quebec,  Canada 

14  Chicago,  III. 

15  Pittsburgh,  Pa. 

16  Boston,  Mass. 

17  Milwaukee,  Wis. 

18  Washington,  D.  C. 

19  Jacksonville,  Fla. 

20  Denver,  Colo. 

21  St.  Louis,  Mo. 

22  Baltimore,  Md. 

23  Montreal,  Quebec 

24  Los  Angeles,  Cal. 

25  Detroit,  Mich. 

26  New  Orleans,  La. 

27  Chicago,  111. 

28  Chicago,  III. 

29  Cleveland,  Ohio 

30  Atlanta,  Ga. 

31  New  York,  N.Y. 

32  Cincinnati,  Ohio 

33  Seattle,  Wash. 

34  Kansas  City,  Mo. 

35  Buffalo,  N.Y. 

36  Richmond,  Va. 

37  Minneapolis,  Minn. 

38  Boston,  Mass. 

39  New  Orleans,  La. 

40  Louisville,  Ky. 

41  Chicago,  111. 

42  Chicago,  111. 

43  Chicago,  III. 

44  Chicago,  111. 

45  Chicago,  111. 

46  Chicago,  111. 

47  Chicago,  111. 

48  Chicago,  111. 

49  Chicago,  111. 

50  Chicago,  111. 

51  Chicago,  111. 

52  Chicago,  111. 

53  Chicago,  111. 

54  Chicago,  111. 

55  Chicago,  111. 

56  Chicago,  111. 

57  Chicago,  111. 

58  Chicago,  111. 

59  Chicago,  111. 

60  Chicago,  111. 

61  Chicago,  III. 

62  Chicago,  111. 

63  Chicago,  III. 

64  Chicago,  111. 

65  Chicago,  111. 
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CONVENTIONS 

Date  Membership 

Sept.  25,  1891  60 

Oct.  18-19,  1892  112 

Oct.  17-19,  1893  128 

Oct.  16-18,  1894  115 

Oct.  15-16,  1895  122 

Oct.  20-22,  1896  140 

Oct.  19-21,  1897  127 

Oct.  18-19,  1898  148 

Oct.  17-19,  1899  148 

Oct.  16-18,  1900  143 

Oct.  15-17,  1901  171 

Oct.  21-23,  1902  195 

Oct.  20-22,  1903  223 

Oct.  18-20,  1904  293 

Oct.  17-19,  1905  313 

Oct.  16-18,  1906  340 

Oct.  15-17,  1907  341 

Oct.  20-22,  1908  368 

Oct.  19-21,  1909  393 

Oct.  18-20,  1910  428 

Oct.  17-19,  1911  499 

Oct.  15-17,  1912  524 

Oct.  21-23,  1913  570 

Oct.  20-22,  1914  586 

Oct.  19-21,  1915  665 

Oct.  17-19,  1916  710 

Oct.  16-18,  1917  704 

Oct.  15-17,  1918  716 

Oct.  21-23,  1919  776 

Oct.  26-28,  1920  840 

Oct.  18-20,  1921  850 

Oct.  17-19,  1922  865 

Oct.  16-18,  1923  846 

Oct.  21-23,  1924  837 

Oct.  20-22,  1925  759 

Oct.  12-14,  1926  750 

Oct.  18-20,  1927  754 

Oct.  23-25,  1928  755 

Oct.  15-17,  1929  755 

Oct.  21-23,  1930  713 

Oct.  16-18,  1934  592 

Oct.  15-17,  1935  547 

Oct.  20-22,  1936  588 

Oct.  19-21,  1937  566 

Oct.  18-20,  1938  589 

Oct.  17-19,  1939  546 

Oct.  15-17,  1940  610 

Oct.  14-16,  1941  594 

Oct.  20-22,  1942  618 

Oct.  20-21,  1943  597 

Sept.  17-19,  1946  698 

Sept.  16-18,  1947  651 

Sept.  20-22,  1948  652 

Sept.  12-14,  1949  676 

Sept.  18-20,  1950  713 

Sept.  17-19,  1951  676 

Sept.  15-17,  1952  667 

Sept.  15-17,  1953  666 

Sept.  13-15,  1954  682 

Sept.  19-21,  1955  625 

Sept.  18-20,  1956  657 

Sept.  23-25,  1957  769 

Sept.  15-17,  1958  828 

Sept.  15-17,  1959  863 

Sept.  19-21,  I960  932 


ASSOCIATION  OF  TRACK  AND  STRUCTURE 

SUPPLIERS 


Achuff  Railway  Supply  Co. 
Aeroquip  Corporation 
Air  Reduction  Sales  Co. 
Airstream  Trailers.  Inc. 
Aldon  Company,  The 
Allied  Chemical  Corp. 
Allis  Chalmers  Mfg.  Co. 
Amchem  Products,  Inc. 
American  Brake  Shoe  Co. 
American  Concrete  Crosstie  Corp. 
American  Hoist  &  Derrick  Co. 
American  R.R.  Curvelining  Corp. 
Armco  Drainage  &  Metal  Products  Co. 
Athey  Products  Corp. 
Austin-Western  Const.  Equip.  Div. 

Baldwin-Lima-Hamilton  Corp. 
Bernuth,  Lembcke  Co.,  Inc. 
Binks  Manufacturing  Co. 
Bird  &  Son,  Inc. 
R.  H.  Bogle  Co. 
Briggs  &  Stratton  Corp. 
Buckeye  Iron  &  Brass  Works 
Carter-Waters  Corp. 
Caterpillar  Tractor  Co. 
Chicago  Pneumatic  Tool  Co. 
Chipman  Chemical  Co.,  Inc. 
Cleveland  Frog  &  Crossing  Co. 
Clinton  Engines  Corp. 
Colorado  Fuel  &  Iron  Corp. 
Conley  Frog  &  Switch  Co. 
Continental  Motors  Corp. 
W.  T.  Cox  Co.,  Inc. 
Cullen-Friestedt  Co. 
Daubert  Chemical  Co. 
Dearborn  Chemical  Co. 
Dow  Chemical  Co.,  The 
E.  I.  du  Pont  de  Nemours  &  Co.,  Inc. 
Duff-Norton  Co.,  The 

Eaton  Manufacturing  Co.  —  Reliance  Div. 
Elliott  Manufacturing  Co. 
Enterprise  Railway  Equipment  Co. 
Fabreeka  Products  Co. 
Fairmont  Railway  Motors.  Inc. 
Foundation  Equipment  Corp. 
Candy  Wagon  Co. 
Geigv  Agricultural  Chemicals 
Goodyear  Tire  &  Rubber  Co. 
Gorman-Rupp  Co.,  The 
Grav  Company,  Inc. 
Greenville  Steel  Car  Co. 
Brice  Hayes  Co.,  The 
Haves  Track  Appliance  Co. 
Robert  W.  Hunt  Co. 
Industrial  Brownhoist  Corp. 
Ineersoll  Rand  Co. 
International  Harvester  Co. 

Const.  Equip.  Div. 
Jackson  Vibrators,  Inc. 
Johnson  Rubber  Co. 
O.  F.  Jordan  Co. 
Kalamazoo  Manufacturing  Co. 
Kasle  Steel  Corp. 
Kershaw  Manufacturinsr  Co. 
Koehring  Div.  of  Koehring  Co. 
Kohler  Co. 

Koppers  Co.,  Inc.,  Wood  Pres.  Div. 
LFM  Mfer.  Co.,  Inc.,  The 
Lehon  Company 

LeRoi  Div.  '- —  Westine:house  Air  Brake  Co. 
Linde  Co.  —  Div.  Union  Carbide  Corp. 
Link-Belt  Speeder  Corp. 
Mahon.   R.   C.   Co. 
Maintenance  Equipment  Co. 


Mannix  International,  Inc. 

Matisa  Equipment  Corp. 

McKiernan-Terry  Corp. 

Mid-West  Forging  &  Mfg.  Co. 

Minnesota  Mining  &  Mfg.  Co. 

Missco  Transportation,  Inc. 

Modern  Railroads 

Modern  Supply  Co. 

Moore  &  Steele  Corp. 

Morrison-International  Corp. 

Morrison  Railway  Supply  Corp. 

T.  J.  Moss  Tie  Co. 

Motorola  Communications  &  Electronics,  Inc. 

Murdock  Manufacturing  &  Supply  Co. 

National  Aluminate  Co. 
National  Cylinder  Gas-Div.  of 

Chemetron  Corp. 
National  Lock  Washer  Co.,  The 
National  Torch  Tip  Co. 
Nolan  Co.,  The 
Nordberg  Manufacturing  Co. 
Northwestern  Motor  Co. 

D.  W.  Onan  &  Sons,  Inc. 

P  &  M  Co.,  The 

Permacrete  Products  Corp. 

Permali,  Inc. 

Pettibone  Mulliken  Corp. 

Philadelphia  Steel  &  Wire  Corp. 

Pitman  Mfg.  Co. 

Plasser  Railway  Machinerv 

Pocket  List  of  Railroad  Officials,  The 

Pullman-Standard  Manufacturing  Co. 

Racine  Hydraulics  &  Machinery,  Inc. 

Rail  Joint  Co.,  The 

Rail  Service  Corp. 

Railroad  Rubber  Products,  Inc. 

Rails  Company,  The 

Railway  Ballast  Conditioning  Corp. 

Railway  Maintenance  Corp. 

Railway  Track-work  Co. 

Reade  Manufacturing  Co.,  Inc. 

Remington  Arms  Co.,  Inc. 

Ridge  Tool  Co.,  The 

Schield-Bantam  Co. 

Schramm,  Inc. 

Simmons-Boardman  Publishing  Corp. 

Southern  Amiesite  Asphalt  Co. 

Frank  Speno  Ballast  Cleaning  Co.,  Inc. 

Sperry  Rail  Service 

Spray  Products  Corp. 

Superior  Combustion  Industries,  Inc. 

Tamper  Limited 
Teleweld,  Inc. 
Templeton,  Kenly  &  Co. 
Texaco,  Inc. 

Thermex  Metallurgical,  Inc. 
Track  Specialties  Co.,  Inc. 
True  Temper  Corp. 

Union  Switch  &  Signal  Div. 

Westinghouse  Air  Brake  Co. 
Unit  Rail  Anchor  Corp. 
U.  S.  Borax  &  Chemical  Corp. 

Vulcan  Materials  Co. 

Warner  &  Swasey  Co. 

Wasco  Supply  Co. 

Wellman  Engineering  Co.,  The 

Western  Railroad  Supply  Co. 

White  Manufacturing  Co. 

Wisconsin  Motor  Corp. 

V.'oudiners-Verona-Tool  Works 

Woolery  Machine  Co. 

Youngstown  Sheet  &  Tube  Co.,  The 
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CONSTITUTION 


ARTICLE  I. 


NAME 


Section  1.   This  association  shall  be  known  as  the  American  Railway  Bridge  & 
Building  Association. 


ARTICLE  II. 

OBJECT 

Section  1.**  The  object  of  this  association  shall  be  the  advancement  of  knowl- 
edge pertaining  to  the  design,  construction  and  maintenance  of  railway  bridges, 
buildings,  water  service  facilities,  and  other  structures,  by  investigation,  reports  and 
discussions. 

Section  2.  The  association  shall  neither  indorse  nor  recommend  any  particular 
devices,  trade  marks  or  materials,  nor  will  it  be  responsible  for  any  opinions  ex- 
pressed in  papers,  reports  or  discussions  unless  the  same  have  received  the  endorse- 
ment of  the  association  in  regular  session. 


ARTICLE  III. 

MEMBERSHIP 

Section  1.  The  membership  of  this  association  shall  be  divided  into  five  classes, 
viz:   Members,  life  members,  associate,  honorary  and  junior  members.* 

Section  2.**  A  member  shall  be  a  person  in  a  position  above  rank  of  gang 
foreman  in  connection  with  roadway  bridge,  building  and  water  service  work,  or  in 
the  employ  of  a  public  regulatory  body,  a  professor  of  engineering  in  a  college, 
an  engineering  editor,  or  a  government  or  private  timber  expert.  Any  person 
desirous  of  becoming  a  member  shall  make  application  upon  the  form  pre- 
scribed by  the  executive  committee,  setting  forth  his  name,  age,  residence  and  prac- 
tical experience.  He  shall  furnish  at  least  three  references  to  whom  he  is  personally 
known.  Applicants  may  be  voted  into  membership  at  any  regular  executive  meeting 
or  by  letter  ballot  of  the  executive  committee,  a  majority  vote  being  necessary  in 
either  instance. 

Section  3.**  To  be  eligible  for  a  life  membership  a  member  must  have  be- 
longed to  the  association  for  at  least  15  f  f  years  and  in  general  must  have  retired 
from  active  railway  service  due  to  age  or  physical  disability.  He  shall  have  all  the 
privileges  of  active  membership,  except  the  holding  of  office,  and  shall  not  be  re- 
quired to  pay  annual  dues.  The  transfer  from  membership  to  life  membership  shall 
be  made  in  the  same  manner  as  the  election  of  members,  as  prescribed  in  Section  2, 
of  this  Article. 

Section  4.  Associates  shall  be  responsible  persons  who  are  not  eligible  as  mem- 
bers, whose  pursuits  or  attainments  qualify  them  to  co-operate  with  members  in  the 
study  and  development  of  improved  practices  in  the  construction  and  maintenance 
of  bridges,  buildings  and  water  facilities.  They  shall  have  all  the  rights  of  members 
except  of  voting  and  holding  office.  They  shall  be  elected  in  the  manner  prescribed 
for  members,  in  Section  2,  of  this  Article. 

Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have  attained 
acknowledged  eminence  in  some  branch  of  engineering  or  railway  service.  Their 
number  shall  be  limited  to  ten.  Honorary  members  shall  be  proposed  by  not  less 
than  six  active  members  and  shall  be  elected  by  the  unanimous  vote  of  the  members 

*  Amended  October  16,  1941. 
**  Amended  September  20.  1948. 
tfAmended  March  10,  1958. 
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present  at  a  regular  meeting.  They  shall  have  all  the  rights  of  active  members 
except  that  of  holding  office  and  shall  be  exempt  from  the  payment  of  dues. 

Section  6.  A  junior  member  shall  be  a  person  who  is  a  graduate  of  a  recog- 
nized engineering  school,  or  who  has  been  employed  for  at  least  two  years  in  the 
design,  maintenance  or  construction  of  railway  bridges,  buildings  or  structures. 
Applicants  shall  be  at  least  21  years  of  age  and  they  shall  be  elected  in  the  manner 
prescribed  for  members,  in  Section  2  of  this  article.  Juniors  shall  have  all  the  rights 
of  members  except  that  of  holding  office.  When  the  attainments  of  a  Junior  are 
such  as  to  qualify  him  as  a  member,  he  may  apply  for  promotion  and  the  Executive 
Committee  shall  authorize  such  promotion  when  qualifications  warrant  the  action. 
Unless  a  Junior  is  promoted,  his  membership  shall  cease  automatically  when  he  be- 
comes 28  years  of  age.* 

Section  7.  Any  member  guilty  of  conduct  unbecoming  to  a  railroad  officer  and 
a  member  of  this  association,  or  who  shall  refuse  to  comply  with  the  rules  of  this 
association,  shall  forfeit  his  membership  on  a  two-thirds  vote  of  the  executive  com- 
mittee. 

Section  8.  Membership  shall  continue  until  written  resignation  is  received  by 
the  secretary,  unless  member  has  been  previously  expelled,  or  dropped  for  non-pay- 
ment of  dues  in  accordance  with  Section  1  of  Article  VII. 

Section  9.**  Only  active  members  shall  hold  office  in  this  association,  and  only 
active  and  life  members  shall  be  entitled  to  vote  in  the  election  of  officers. 

ARTICLE  IV. 

OFFICERS 

Section  If.  The  officers  of  this  association  shall  be  a  president,  three  vice-presi- 
dents, a  secretary,  a  treasurer  and  six  directors  who  with  the  most  recent  past  presi- 
dent shall  constitute  the  executive  committee. 

Section  2.  The  past  presidents  of  this  association,  previous  to  the  most  recent 
past  president,  who  continue  to  be  members,  shall  be  privileged  to  attend  all  meet- 
ings of  the  executive  committee,  of  which  meetings  they  shall  receive  due  notice, 
and  be  permitted  to  discuss  all  questions  and  to  aid  said  committee  by  their  advice 
and  counsel;  but  said  past  presidents  shall  not  have  a  right  to  vote,  unless  called 
upon  to  fill  a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term  by  the 
executive  committee  without  delay. 

ARTICLE  V. 

EXECUTIVE  COMMITTEE 

Section  1.**  The  executive  committee  shall  manage  the  affairs  of  the  associa- 
tion and  shall  have  full  power  to  control  and  regulate  all  matters  not  otherwise  pro- 
vided for  in  the  constitution  and  by-laws  and  shall  exercise  general  supervision  over 
the  financial  interests  of  the  association,  and  make  all  necessary  purchases  and  con- 
tracts required  to  conduct  the  general  business  of  the  association,  but  shall  not  have 
the  power  to  render  the  association  liable  for  any  debt  beyond  the  amount  then  in 
the  treasury  plus  accounts  receivable  and  not  subject  to  other  prior  liabilities.  All 
appropriations  for  special  purposes  must  be  acted  upon  at  a  regular  meeting  of  the 
association. 

Section  2.  Meetings  of  the  executive  committee  may  be  called  by  a  majority  of 
the  members  of  the  committee,  providing  10  days'  notice  is  given  members  by  mail. 

Section  3.  Five  members  of  the  executive  committee  shall  constitute  a  quorum 
for  the  transaction  of  business. 

ARTICLE  VI. 

ELECTION  OF  OFFICERS  AND  TENURE  OF  OFFICE 

Section  1.  Except  as  otherwise  provided,  the  officers  shall  be  elected  at  the 
regular  annual  meeting  of  the  association  and  the  election  shall  not  be  postponed 
except  by  unanimous  consent  of  the  members  present  at  said  annual  meeting.    The 

♦Amended  October  16,  1941. 
**  Amended  September  20,  1948. 
f  Amended  September  21,  1957. 
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election  shall  be  by  ballot,  a  majority  of  the  votes  cast  being  required  for  election 
Any  active  member  of  the  association  not  in  arrears  for  dues  shall  be  eligible  for 
office,  but  the  president  shall  not  be  eligible  for  reelection. 

Section  2%.  The  president,  three  vice-presidents,  secretary  and  treasurer  shall 
hold  office  for  one  year  and  the  directors  for  three  years,  two  directors  being  elected 
each  year.  All  officers  retain  their  office  until  their  successors  are  elected  and  in- 
stalled. A  director  elected  for  a  three-year  term  shall  not  be  eligible  to  serve  two 
consecutive  terms. 

Section  3-t  The  term  of  office  of  the  secretary  and  the  treasurer  may  be  termi- 
nated at  any  time  by  a  two-thirds  vote  of  the  executive  committee.  Their  compen- 
sation shall  be  fixed  by  a  majority  vote  of  the  executive  committee. 

The  secretary  shall  also  serve  as  secretary  of  the  executive  committee. 

Section  4.  The  secretary  and  the  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  executive  committee. 

ARTICLE  VII. 

MEMBERSHIP  FEE  AND  DUES 

Section  l.f  Every  member  upon  joining  this  association  shall  pay  to  the  secre- 
tary an  entrance  fee  and  dues  as  prescribed  by  the  executive  committee.  No  membei 
in  arrears  for  annual  dues  shall  be  entitled  to  vote  at  any  election  and  any  membei 
more  than  one  year  in  arrears  may  be  stricken  from  the  list  of  members  at  the  discre- 
tion of  the  executive  committee. 

Section  2. J  A  person  stricken  from  the  list  of  members  because  of  non-pay- 
ment of  dues,  upon .  written  application  may  be  reinstated  as  a  member  in  his 
former  class  without  loss  of  privileges,  either  upon  payment  of  all  back  dues  (which 
must  accompany  application)  or  at  the  discretion  of  the  Executive  Committee  voting 
in  the  manner  prescribed  in  Section  2,  Article  III. 

ARTICLE  VIII.* 

LOCAL  SECTIONS 

Section  1.**  Upon  the  application  of  ten  or  more  members  of  the  association 
residing  in  the  same  geographical  district,  or  having  offices  therein,  the  executive 
committee  shall  organize  a  local  section  for  that  district,  to  which  all  members  in 
that  district  shall  be  eligible.  Such  local  section  shall  admit  to  active  membership 
only  members  in  good  standing.  It  shall  hold  not  less  than  two  meetings  each  yer.r, 
and  shall  be  governed  by  such  constitution  and  by-laws  not  inconsistent  with  the 
constitution  of  this  association  as  the  section  membership  may  adopt  and  the  execu- 
tive committee  of  the  association  approve. 

Section  2.  The  parent  association  shall  not  be  put  under  any  obligation,  either 
financial  or  in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX. 

AMENDMENTS 
Section  1.    This  constitution  may  be  amended  at  any  regular  meeting  by  a  two- 
thirds  vote  of  the  members  present,  provided  that  notice  of  the  proposed  amendment 
or  amendments  has  been  sent  to  the  members  at  least  30  days  previous  to  said  regu- 
lar meeting. 

BY-LAWS 

TIME  OF  MEETING 
i  **    The  regular  meeting  of  this  association  shall  convene  annually  during  the 
month  of  September,  the  exact  date  to  be  fixed  by  the  Executive  Committee. 

PLACE  OF  MEETING 
2  **    The  place  of  holding  the  annual  convention  shall  be  Chicago,  111. 


fAmended  October  17,  1940. 
*  Article  adopted  1922. 
*  Amended  September  20,  1948. 
JAmended  September  21,  1957. 
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3.  It  shall  lie  within  the  power  of  the  executive  committee  to  change  the  loca- 
tion or  time  of  the  meeting  if  it  becomes  apparent  that  it  is  for  the  best  interests  of 
the  association. 

QUORUM 

4.  At  the  regular  meeting  of  the  association,  15  or  more  members  shall  consti- 
tute a  quorum. 

**DUES 

5.  The  annual  dues,  for  the  fiscal  year  ending  August  31,  and  payable  in  ad- 
vance, shall  be  as  follows:* 

Members,  $5.00;  Associate  Members,  $4.00;  Junior  Members,  $2.50. 

DUTIES  OF  OFFICERS 

6.f  The  president  shall  have  general  supervision  over  the  affairs  of  the  asso- 
ciation. He  shall  preside  at  all  meetings  of  the  association  and  of  the  executive 
committee;  shall  appoint  all  committees  not  otherwise  provided  for,  and  shall  be 
ex-officio  member  of  all  committees.  He  shall  with  the  secretary  sign  all  contracts  or 
other  written  obligations  of  the  association  which  have  been  approved  by  the  execu- 
tive committee.  He  shall  render  a  detailed  report  at  least  three  times  during  the 
year  to  the  members  of  the  executive  committee,  showing  the  financial  condition  of 
the  association  and  its  activities. 

At  the  annual  meeting  the  president  shall  present  a  report  containing  a  state- 
ment of  the  general  conditions  of  the  association. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at  meetings  in  the 
absence  of  the  president  and  discharge  his  duties  in  case  of  a  vacancy  in  his  office. 

8.f  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of  the  pro- 
ceedings of  all  meetings  of  this  association,  and  of  all  accounts,  between  this  asso- 
ciation and  its  members;  to  collect  all  moneys  due  the  association,  and  deposit  the 
same  in  the  name  of  the  association.  He  shall  pay  all  bills  when  properly  certified 
and  approved  by  the  president  and  the  treasurer,  and  make  such  reports  as  may  be 
called  for  by  the  executive  committee.  He  shall  also  perform  such  other  duties  as 
the  association  may  require. 

9-t  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as  made 
by  the  secretary,  sign  all  checks  after  they  have  been  approved  by  the  president,  and 
invest  all  funds  not  needed  for  current  expenses  as  directed  by  the  executive  com- 
mittee.  He  shall  report  at  each  annual  meeting  on  the  condition  of  the  finances. 

NOMINATING  COMMITTEE 
10.#  After  each  annual  meeting  the  president  shall  appoint  a  committee  con- 
sisting of  five  members.  Two  Past  Presidents  shall  be  members  of  this  committee, 
one  of  whom  shall  act  as  Chairman.  No  other  officers  of  the  Association  shall  be 
appointed  to  this  committee.  This  committee  shall  prepare  a  list  of  names  of  nomi- 
nees for  officers  to  be  voted  on  at  the  next  annual  convention  in  accordance  with 
ARTICLE  VI  of  the  Constitution,  said  list  to  be  read  at  the  business  session  of  said 
convention.  Nothing  in  this  section  shall  be  construed  to  prevent  any  member 
making  further  nominations. 

AUDITING  COMMITTEE 
11.$    Prior  to  each  annual  meeting  the  president  shall  appoint  a  committee  of 
three  members,  not  officers  of  the  association,  whose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  secretary  and  the  treasurer  and  certify  as  to  the  correct- 
ness of  their  accounts. 

COMMITTEE  ON  SUBJECTS   FOR  DISCUSSION 
12.    After  each  annual  meeting  the  president  shall  appoint  a  committee  whose 
duty  it  shall  be  to  prepare  a  list  of  subjects  for  investigation  to  be  submitted  for 
approval  at  the  next  convention. 


t Amended  October  17,  1940. 
^Adopted  October  17,  1940. 
♦Amended  October  16,  1941. 
** Amended  September  20,  1948. 
^Amended  December  4,  1950. 
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COMMITTEE  ON  INVESTIGATION 

13.  After  the  association  has  adopted  the  list  of  subjects  for  investigation  the 
president  for  the  succeeding  year  shall  appoint  the  committees  who  shall  prepare 
the  subjects  for  report  and  discussion.  He  may  also  appoint  individual  members  to 
prepare  reports  on  special  subjects,  or  to  report  on  any  special  or  particular  subject. 

PUBLICATION  COMMITTEE 

14.  After  each  annual  meeting  the  executive  committee  shall  appoint  a  publi- 
cation committee  consisting  of  three  active  members  whose  duty  it  shall  be  to  co- 
operate with  the  secretary  in  the  issuing  of  the  publications  of  the  association.  The 
assignment  of  this  committee  shall  be  such  that  at  least  one  member  shall  have 
served  on  the  committee  during  the  previous  year. 

ORDER  OF  BUSINESS 

15.f    Call  to  order  by  president. 

Opening  prayer  or  invocation. 

President's  address. 

Report  of  secretary. 

Report  of  treasurer. 

Appointment  of  special  committees. 

Reports  of  standing  committees  and  presentation  of  papers. 

Unfinished  business. 

New  business. 

Election  of  officers. 

Installation  of  officers. 

Adjournment. 


16.  The  votes  of  a  majority  of  the  members  present  shall  decide  any  questions, 
motion  or  resolution  which  shall  be  brought  before  the  association,  unless  other- 
wise provided.  Unless  specifically  provided  herein  otherwise,  all  discussions  shall  be 
governed  by  Robert's  rules  of  order. 

AMENDMENTS 

17.f  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present  at 
any  regularly  called  Executive  Committee  Meeting. 


tAmended  September  20,  1948. 


DIRECTORY  OF  MEMBERS 

as  of  March  1,  1961 

(Figure  after  each  name  indicates  year  when  member  joined  the  association) 
Indicates  Junior  Member 

HONORARY    MEMBERS 


Barnhart,  E.  H.,  (Ret.),  Div.  Engr.,  B.  &  O., 

St.  Petersburg,  Fla.    (1941) 
Bechtelheimer,  A.  E.,   (Ret.)   Br.  Engr.,  C. 

&  N.  W.,  Chicago,  111.    (1920) 
Budd,   Ralph,    (Ret.)    Pres.,    C.    B.    &   Q., 

Santa  Barbara,  Calif.    (1927) 


Vandenburgh,  E.  C,    (Ret.)    Ch.  Engr.,  C. 
&  N.  W,  Chicago,  111.   (1925) 


Crites,  G.  S.,    (Ret.)    Div.  Engr.,  B.  &  O., 

Baltimore,  Md.   (1912) 
Howard,  N.   D.,  Exec.   Secy.,  A.  R.  E.   A., 

Chicago,  111.    (1926) 
Strate,  T.  H.,   (Ret.)   Div.  Engr.,  C.  M.  St. 

P.  &  P.,  San  Ysidro,  Calif.   (1918) 


ACTIVE    MEMBERS 


Albert,  E.  A.,  Br.  Insp.,  I.  C,  Chicago,  111. 

(1956) 
Allen,  W.  V.,  Asst.  Supv.  B.  &  B.,  C.  &  O., 

Huntington,  W.  Va.   (1959) 
Alley,  F.  T.,  Asst.  B.  &  B.  Supv.,  St.  L.  S. 

W,  Tyler,  Tex.  (1955) 
Anderson,  A.  C,  Gen.  B.  &  B.  Fore..  D.  M. 

&  I.  R.,  Two  Harbors,  Minn.  (1952) 
Anderson,   M.   P.,   Ch.   Engr.,   Monon,   La- 
fayette, Ind.  (1959) 
Armstrong,   W.  F.,  Engr.   Bldgs.,  C.   &  N. 

W.,  Chicago,  111.    (1947) 
Atkins,  A.  I.,  Bldg.  Struc.  Engr.,  B.  &  O., 

Baltimore,  Md.  (1959) 

B 

Babbitt,  J.  H.,  Div.  Engr.,  B.  &  O.,  Indian- 
apolis, Ind.   (1946) 

Babcock,  D.  L.,  Supv.  B.  &  B.,  C.  &  N.  W., 
Milwaukee,  Wis.    (1953) 

Baker,  F.  A.,  Asst.  Gen.  Br.  Insp.,  S.  P.,  San 
Francisco,  Calif.    (1955) 

Baker,  G.  A.,  Trstmn.,  G  C.  &  S.  F.,  Ft. 
Worth,  Tex.  (1958) 

Baker,  R.  C,  Engr.  Struc,  C.  &  E.  I.,  Dan- 
ville, 111.  (1940) 

Bangs,  E.  L.,  Gen.  Br.  Insp.,  C.  &  N.  W., 
Chicago,  111.   (1957) 

Barhan,  L.  M.,  Tr.  Mast.-Rdm.,  N.  P..  Man- 
dan,  N.  D.  (1956) 

Barke,  W.  B.,  Asst.  Supv.  B.  &  B.,  G.  N., 
Wenatchee,  Wash.  (1958) 


Barnes,  J.  A.,  Asst.  Engr.  Trk.,  C.  &  N.  W., 
Chicago,  111.   (1957) 

Barr,  H.  L.,  Div.  Engr.,  C.  &  N.  W.,  Boone, 
Iowa  (T938) 

Barranco,  S.  J.,  Supv.  Struc,  P.  R.  R.,  Cin- 
cinnati, Ohio    (1951) 

Barsema,  M.,  Asst.  B.  &  B.  Supv.,  C.  &  N. 
W.,  Chicago,  111.   (1958) 

Bartlett,  E.  W.,  Detailer.  C.  M.  St.  P.  &  P., 
Chicago,  111.  (1959) 

Bassinger,  F.  O.,  Engr.  P.  &  H.,  N.  Y.  N 
H.  &  H.,  New  Haven,  Conn.  (1959) 

Bateman,  E.  F.,  B.  &  B.  Supv.,  U.  P.,  Salt 
Lake  City,  Utah  (1958) 

Beam,  Y.  C,  Mast.  Carp.,  S.  A.  L.,  Americus, 
Ga.  (1945) 

Beatty,  A.  G.,  Supv.  Scl.  &  Wk.  Equip.,  C. 
&  N.  W.,  Chicago,  111.  (1957) 

Beaver,  J.  F.,  Asst.  Ch.  Engr.,  Sou.,  Wash- 
ington, D.  C.  (1950) 

Becker,  A.  L.,  Eng.  Struc,  M.  P.,  St.  Louis, 
Mo.  (1957) 

Beckert,  R.  C,  Drafts.,  P.  R.  R.,  Chicago, 
111.   (1959) 

Beeder,  R.  H.,  Ch.  Engr.-Sys.,  A.  T.  &  S.  F., 
Chicago,  111.   (1958) 

Bell,  D.  V.,  Mast.  Carp.,  B.  &  O.,  Dayton, 
Ohio   (1957) 

Benson,  G.  W.,  Div.  Engr.,  C.  of  G,  Macon, 
Ga.    (1940) 

Benson,  O.  C,  Asst.  Engr.  M.  of  W.,  B.  & 
M.,  Boston,  Mass.   (1952) 

Beringer,  M.  A.,  Supt.  Br.  Erec,  I.  C,  Chi- 
cago, 111.   (1929) 
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Bertel,  D.  J.,  Div.  Engr.,  M.  P.,  DeQuincy, 

La.   (1957) 
Best,  R.  A.,  Engr.-Insp.,  U.  P.,  Kansas  City, 

Mo.    (1958) 
Billings,  C.  N.,  Asst.  Ch.  Engr.,  T.  &  N.  O., 

Houston,  Tex.   ( 1959) 
Billingsley,  C.  C,  Asst.  Mast.  Carp.,  S.  A.  L., 

Raleigh,  N.  C.  (1959) 
Billmeyer,  E.  D.,  Br.  &  Struc.  Engr.,  W.  M., 

Baltimore,  Md.   (1955) 
Bird,   H.   F.,  Dist.   Engr.   Struc,  N.   Y.   C, 

Syracuse,  N.  Y.   (1959) 
Bisbee,  R.  D.,  Div.  Engr.,  P.  &  S.  F.,  Slaton, 

Tex.  (1947) 
Bishop,  I.  A.,  Mast.  Carp.,  S.  A.  L.,  Raleigh, 

N.  C.  (1955) 
Black,  A.  R.,  Spec.  Rep.,  T.  &  N.  O.,  Hous- 
ton, Tex.   (1953) 
Blackmore,  J.,  Sr.  Asst.  B.  &  B.  Supv.,  S.  P., 

San  Jose,  Calif.   (I960) 
Blake,  B.  D.,  Res.  Engr.,  C.  R.  I.  &  P.,  El 

Reno,  Okla.    (1959) 
Blake,  J.  E.,  Jr.,  Supv.  Struc,  P.  R.  R.,  Wil- 

liamsport,  Pa.   (1953) 
Bleul,  G.  J.,  Asst.  Engr.   Bldgs.,   B.   &.   O., 

Baltimore,  Md.   (1959) 
Block,  M.,  Asst.  to  Ch.  Engr.,  I.  C,  Chicago, 

111.   (1948) 
Bober,   H.,   B.   &   B.    Engr.,    G.    M.   &   O., 

Mobile,  Ala.  (1947) 
Bodie,  B.  V.,  Vice  Pres.  &  Gen.  Mgr.,  G.  M. 

&  O.,  Mobile,  Ala.  (1951) 
Boehling,  H.  A.,  Jr.,  Asst.  Supv.  Br.  Erect.- 

Sys.,  C.  &  O.,  Huntington,  W.  Va.  (1948) 
Bogle,  W.  H.,  Engr.  M.  of  W.,  P.  T.  R.  A., 

Houston,  Tex.   (1959) 
Boling,  E.  C,  Supv.  B.  &  B.,  N.  S.,  Raleigh, 

N.  C.  (1950) 
Boiling,  J.  P.,  Div.  Engr.,  L.  &  N.,  Latonia, 

Ky.  (1959) 
Bolte,  W.  R.,  Motor  Car  Shop  Fore.,  K.  C. 

S.,  Pittsburg,  Kans.   (1959) 
Bonnevier,  C.  J.,  Engr.  Bldg.,  C.  B.  &  Q., 

Chicago,  111.   (1957) 
3ooth,  H.  E.,  B.  &  B.  Mast.,  C.  N.,  Regina, 

Sask.,  Can.  (1957) 
Born,  J.  O.,  Prin.  Asst.  Engr.,  M.  C,  Port- 
land, Me.  (1956) 
Bost,  M.  R.,  Asst.  Engr.,  C.  M.  St.  P.  &  P., 

Chicago,  111.  (1959) 
*Bowen,  R.  L.,  Rdmn.,  D.  &  H.,  Albany, 

N.  Y.  (1957) 
Bowman,  H.  A.,  Mast.  Carp.,  F.  W.  &  D., 

Wichita  Falls,  Tex.   (1953) 
Bowman,  J.  R.,  Supt.  B.  &  B.,  T.  R.  R.  A. 

of  St.  L.,  St.  Louis,  Mo.  (1958) 
Bowman,  R.  M.,  Gen.  Fore.  B.  &  B.,  P.  R. 

R.,  Pittsburgh,  Pa.  (1954) 
Bradfield,  R.  G.,  Engr.,  P.  R.  R.,  Chicago, 

111.  (1957) 
Brandimarte,  J.  J.,  Jr.,  Supv.  Struc,  P.  R 

R.,  Pittsburgh,  Pa.    (1947) 
Bredfeldt,  C,  Ch.  Drafts.,  C.  M.  St.  P.  &  P., 

Chicago,  111.   (1955) 


Brenton,  G.  W,  Gen.  Supv.  B.  &  B.,  D.  & 

R.  G.  W.,  Denver,  Colo.   (1957) 
Brouse,  R.  G.,  Sr.,  Mast.  Carp.,  C.  B.  &  Q., 

Chicago,  111.  (1951) 
Brown,  E.  J.,  Ch.  Engr.,  C.  B.  &  Q.,  Chicago, 

111.  (1955) 
Brown,  G.  A.,  Gen.  Fore.  B.  &  B.,  A.  T.  & 

S.  F.,  Wellington,  Kans.   (I960) 
Brown,  G.  W.,  Supv.  Auto.  &  Wk.  Equip., 

T.  &  N.  O.,  Houston,  Tex.  (1955) 
Brown,  K.  R.,  B.  &  B.  Supv.,  C.  &  E.  I., 

Salem,  111.   (1956) 
Brown,  L.  W.,  B.  &  B.  Supv.,  C.  &  O.,  Peru, 

Ind.  (1951) 
Brown,  W.  S.,  Engr.  B.  &  B.  Maint.,  B.  & 

C,  Baltimore,  Md.   (1959) 
Bruns,  M.  W.,  Br.  Engr.,  T.  R.  R.  A.  of  St. 

L.,  St.  Louis,  Mo.   (1954) 
Buckmaster,  W.  A.,  Asst.  Div.  Engr.,  B.  & 

O.  C  T.,  Chicago,  111.   (1951) 
Bunch,  A.  H.,  Gen.  Fore.  B.  &  B.-W.  S.,  St. 

L.-S.  F.,  Ft.  Smith,  Ark.  (1951) 
Burch,  E.  E.,  Br.  Engr.,  C.  M.  St.  P.  &  P., 

Chicago,  111.   (1945) 
Burford,  A.  E.,  Supv.  B.  &  B.,  I.  C,  Mem- 
phis, Tenn.   (1947) 
Burkel,  J.  N.,  Drafts.,  M.  P.,  St.  Louis,  Mo. 

(1951) 
Burner,  P.  D.,  Asst.  Gen.  Supv.  Rdwy.,  Wk. 

Equip.,  W.  P.,  Oakland,  Calif.  (1953) 
Burpee,  C.  M.,  Secy.,  A.  W.  P.  I.,  Chicago, 

111.  (1930) 
Burrows,  C.  D.,  Mast.  Carp.,  B.  &  O.,  Balti- 
more, Md.  (1946) 
Butterfield,  S.  E.,  B.  &  B.  Supv.,  C.  G.  W., 

St.  Paul,  Minn.    (1959) 


Caines,   W.  W.,   Supv.   B.   &  B.,   C.   &   O., 

Huntington,  W.  Va.   (1938) 
Caldwell,  F.  O.,  Asst.  Mast.  Carp.,  S.  A.  L., 

Jacksonville,  Fla.   (1959) 
Calhoun,  F.  B.,  Asst.  to  Ch.  Engr.,  T.  &  N. 

C,  Houston,  Tex.   (1959) 
Camelle,  E.  J.,  B.  &  B.  Supv.,  T.  &  N.  O., 

Lafayette,  La.   (1954) 
Cameron,  W.  M.,  Ch.  Carp,  C.  M.  St.  P.  & 

P.,  Milwaukee,  Wis.   (1955) 
Campbell,  H.  G,  Jr.,  Asst.  Supv.  Struc,  P. 

R.  R,  Harrisburg,  Pa.   (1956) 
Campbell,  J.   E,   Gen.   Supv.   M.   of  W.-S. 

Weld,  W.  P,  Oakland,  Calif.   (1954) 
Campbell,  J.  G,  Gen.  Supt,  D.  &  M,  Tawas 

City,  Mich.    (1959) 
Cannon,  B.  E,  Engr.  Struc,  Alaska,  Anchor- 
age, Alaska   (1959) 
Cantrell,  C.  F,  Jr.,  Paint.  Fore,  I.  C,  Vicks- 

burg,  Miss.    (1956) 
Carlson,    A.    W,    Engr.    Br.    &    Struc,   W. 

P,  San  Francisco,  Calif.   (1955) 
Carpenter,  G.  B,  Trav.  Br.  Insp,  E.-L,  Lake- 
wood,  N.  Y.  (1959) 
Carpenter,  R.  H,  Engr.  M.  of  W,  M.  P, 

St.  Louis,  Mo.   (1956) 
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Carr,  R.  D.,  Gen.  Fore.  B.  &  B.,  Jack.  Term., 

Jacksonville,  Fla.   (1958) 
Carter,  T.  S.,  Ch.  Engr.,  M.  K.  T.,  Dallas, 

Tex.  (1954) 
Cary,  N.  M.,  Gen.  Div.  Engr.,  Sou.,  Atlanta, 

Ga.  -(1953) 
Cash,   E.    E.,   Supv.    Maint.,    Camas    Prairie, 

Lewiston,  Ida.   (1953) 
Caywood,  J.  A.,  Asst.  Ch.  Engr. -Maint.,  B. 

&  O.,  Baltimore,  Md.   (1959) 
Celander,  H.  W.,  Asst.  Engr.,  C.  M.  St.  P. 

&  P.,  Chicago,  111.   (1959) 
Cerrone,  L.  A.,  Asst.  Engr.,  I.  C,  Chicago, 

111.  (1960) 
Chaffin,   E.    S.,   Supv.    B.   &   B.,   N.   &   W., 

Crewe,  Va.    (1957) 
Chamberlain,  H.  L.,  Supv.  Struc,  P.  R.  R., 

Indianapolis,  Ind.    ( 1956) 
Chamberlain,    P.   C,   Asst.   to   Engr.    Struc, 

E.-L.,  Cleveland,  Ohio  (1941) 
Chamraz,   G.   J.,   Designer,   I.    C,   Chicago, 

111.   (I960) 
Chaney,  A.  B.,  (Ret.),  Engr.  M.  of  W.,  M. 

P.,  Little  Rock,  Ark.   (1947) 
Chapman,  W.   E.,  Ch.   Engr.-Maint.,   C.   of 

G.,  Savannah,  Ga.   (1959) 
Charvat,  A.  W.,  Engr.  Arch.,  C  R.  I.  &  P., 

Chicago,  111.    (1959) 
Cheney,  R.  R.,  Asst.  Supv.  Br.  Maint.,  C.  M. 

St.  P.  &  P.,  Bellevue,  la.  (1953) 
Christian,  J.  E.,  Asst.  Supv.  B.  &  B.-W.  Sup., 

(NF&G)  C.  &  O.,  Rainelle,  W.  Va.  (1959) 
Christy,  J.  E.,  Asst.  Supv.  B.  &  B.,  C  &  O., 

Peru,  Ind.  (I960) 
Clark,  A.,  Engr.  B.  &  B.,  B.  &  O.,  Baltimore, 

Md.   (1959) 
Clark,  K.  L.,  Div.  Engr.,  C.  M.  St.  P.  &  P., 

Chicago,  111.  (1939) 
Clark,  W.  H.,  Div.  Engr.,  P.  &  S.  F.,  Am- 

arillo,  Tex.    (1959) 
Clouette,  H.  F.,  Asst.  B.  &  B.  Supv.,  N.  W. 

P.,  San  Rafael,  Calif.    (1953) 
Cobb,  G.  W.,  Sr.  Asst.  B.  &  B.  Supv.,  S.  P., 

Sparks,  Nev.  (I960) 
Cole,  G.,  Gen.  Fore.  B.  &  B,  A.  T.  &  S.  F., 

Emporia,  Kans.   (1949) 
Collier,  P.  B.,  Supt.  of  Scl.,  M.  P.,  St.  Louis, 

Mo.  (1938) 
Collings,  J.  E.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 

Aberdeen,  S.  D.   (1953) 
Collins,  A.  T.,  Asst.  B.  &  B.  Mast.,  C.  N., 

Port  Arthur,  Ont.,  Can.    (1959) 
Collum,  R.  L.,  Mast.  Carp.,  S.  A.  L.,  Jack- 
sonville, Fla.   (1941) 
Conner,    L.    E.,    Gen.    Supv.    Rdwy.    Equip., 

S.  A.  L.,  Hamlet,  N.  C   (1959) 
Connor,  J.  J.,  Const.  Engr.,  D.  &  H.,  Albany, 

N.  Y.  (1957) 
Cook,  E.  F.,  W.  S.  Fore.,  M.  P.,  Little  Rock, 

Ark.   (1947) 
Cook,  J.  C,  Jr.,  Asst.  Gen.  Fore.  B.  &  B.- 

W.   S.,   G.   C.   &   S.   F.,   Ft.   Worth,   Tex. 

(1959) 
Cooper,  S.  A.,  Ch.  Engr.,  G.  M.  &  O.,  Mo- 
bile, Ala.   (1959) 


Corbett,  R.  K.,  Gen.  Fore.  B.  &  B.-W.  S., 
A.  T.  &  S.  F.,  San  Bernardino,  Calif. 
(1956) 

Cothran,  R.  F.,  B.  &  B.  Supv.,  Sou.,  Knox- 
ville,  Tenn.  (1957) 

Cox,  R.  C,  B.  &  B.  Gen.  Supv.,  W.  P.,  Sacra- 
mento, Calif.   (1950) 

Crane,  J.  C,  Asst.  B.  &  B.  Supv.,  S.  P., 
Portland,  Ore.   (1957) 

Crawford,  C.  M.,  Engr.-Insp.,  U.  P.,  Lara- 
mie, Wyo.  (1958) 

Creek,  C.  W.,  Asst.  Supv.  Struc,  P.  R.  R., 
Chicago,  111.   (1957) 

Creighton,  J.  H.,  B.  &  B.  Mast.,  C  P., 
Toronto,  Ont.,  Can.  (1959) 

Crespo,  M.  J.,  Gen.  Supv.  Br.  &  Struc,  W. 
P.,  San  Francisco,  Calif.  (1956) 

Croft,  P.  H.,  Asst.  Engr.  M.  of  W.,  I.  C, 
Memphis,  Tenn.  (1947) 

Crounse,  W.  E.,  Const.  Insp.,  D.  &  H.,  Al- 
bany, N.  Y.  (  1945) 

Cruikshank,  A.  W.,  B.  &  B.  Supv.,  D.  &  H., 
Colonie,  N.  Y.   (1950) 

Curie,  H.  D.,  Mast.  Carp.,  B.  &  O.,  Garrett, 
Ind.  (1942) 

Currier,  L.  F.,  Asst.  Br.  Engr.,  L.  &  N., 
Louisville,  Ky.    (1958) 

D 

Dahlberg,  A.  R.,  B.  &  B.  Supv.,  W.  M, 
Hagerstown,  Md.    (1957) 

Dal  Cerro,  N.  J.,  Elec  Fore.,  P.  R.  R„  Chi- 
cago, 111.   (1957) 

Dalziel,  H.  M.,  Ch.  Engr.,  South  Buff.,  Beth- 
lehem, Pa.   (1959) 

David,  J.  J.,  Asst.  Supv.  Auto.  &  Wk.  Equip., 
T.  &  N.  O.,  Houston,  Tex.   (1953) 

Davidson,  J.  W.,  Engr.  Br,  C.  B.  &  Q., 
Chicago,  111.   (1957) 

Davis,  H.  E.,  Suov.  B.  &  B,  N.  Y.  C,  Mat- 
toon,  111.   (1940) 

Day,  F.  D,  Area  Engr.  Struc,  P.  R.  R,  Pitts- 
burgh, Pa.  (1949) 

Deal,  C.  D,  Supv.  Wk.  Equip.  &  Weld, 
N.  Y.  C,  Verplanck,  N.  Y.   (  1959) 

Defendorf,  C.  E,  Ch.  Engr,  N.  Y.  C,  New 
York,  N.  Y.  (1956) 

Deno,  L.  J,  Staff  Engr,  C.  &  N.  W,  Chi- 
cago, 111.  (1947) 

Denz,  O.  C,  Asst.  Engr,  C.  M.  St.  P.  &  P, 
Chicago,  111.   (1960) 

Derryberry,  J.  T.,  Supv.  B.  &  B,  W.  M, 
Cumberland,  Md.   (1955) 

DeValle,  L  W,  Engr.  Br.-Sys,  Sou,  Wash- 
ington, D.  C.  (1959) 

DeWine.  J.  M,  Asst.  Supv,  Sou,  Chatta- 
nooga, Tenn.   (1960) 

Dick,  M.  H,  Vice  Pres.  &  Ed,  Rv.  Trk.  & 
Struc,  Chicago,  111.   (1937) 

Dickison,  C.  S,  Supv.  B.  &  B,  C  &  O, 
Russell,  Ky.    (1953) 

Diehl,  C.  M,  Asst.  Engr,  W.  M,  Cumber- 
land, Md.   (1959) 

Dimick,  C.  A,  Sudv.  B.  &  B,  N.  Y.  C, 
Springfield,  Mass.    (1957) 
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Dixon,  C.  E.,  Supv.  B.  &  B.,  M.  C,  Bangor, 
Me.   (1955) 

Dixon,  N.,  B.  &  B.  Mast.,  C.  N.„  Montreal, 
Que.,  Can.   (1949) 

Doggett,  T.  S.,  Supv.  B.  &  B.  &  Maint. 
Force,  R.  F.  &  P.,  Richmond,  Va.   (1959) 

Dove,  R.  E.,  Assoc.  Ed.,  Ry.  Trk.  &  Struc, 
Chicago,  111.   (1934) 

Duffy,  P.  E.,  Supv.  B.  &  B.,  G.  N.,  Min- 
neapolis, Minn.   (1957) 

Dunlop,  A.  R.,  Jr.,  Supv.  Struc,  P.  R.  R., 
Cleveland,  Ohio   (1959) 

Dunn,  W.  M.  S.,  Staff  Asst.  to  Ch.  Engr.,  C. 
&  O.,  Huntington,  W.  Va.  ( 1957  ) 

Duresky,  F.,  Jr.,  Supv.  B.  &  B.,  C.  &  N.  W., 
Huron,  S.  D.   (1942) 

Durston,  S.  G.,  Mast.  Carp.,  E.-L.,  Salamanca, 
N.  Y.  (1959) 

Dysart,  C.  E.,  Supv.  B.  &  B.,  F.  E.  C,  St. 
Augustine,  Fla.   (1959) 

Dysinger,  M.  A.,  Asst.  Engr.,  Sou.,  Wash- 
ington, D.  C.   (1956) 

E 

Eargle,  J.  M.,  Mast.  Carp.,  S.  A.  L.,  Atlanta, 
Ga.  (1953) 

Eble,  A.  E.,  Tr.  Mast.,  St.  L.  S.  W.,  Texar- 
kana,  Tex.    (1953) 

Elledge,  L.  M.,  Asst.  Gen.  Mgr.,  M.  P., 
Little  Rock,  Ark.  (1959) 

Ellerbrock,  D.  T.,  Mast.  Carp.,  B.  &  O.,  In- 
dianapolis, Ind.   (1956) 

Elliott,  C.  E.,  Engr.  Trk.,  W.  P.,  San  Fran- 
cisco, Calif.   (1950) 

Ellis,  J.  S.,  Supv.  B.  &  B.,  C.  &  O.,  Grand 
Rapids,  Mich.   (1957) 

Elower,  L.,  Trav.  Br.  Insp.,  E.-L.,  Owego, 
N.  Y.  (1948) 

Enderle,  R.  E.,  Div.  Engr.,  B.  &  O.,  Garrett, 
Ind.  (1955) 

Enger,  E.  M.,  Supv.  B.  &  B.,  C.  &  N.  W., 
St.  Paul,  Minn.    (1947) 

Engle,  T.  J.,  Engr.  Bldg.,  C.  R.  I.  &  P., 
Chicago,  111.   (1959) 

Erickson,  O.,  B.  &  B.  Fore.,  S.  P.,  Sacra- 
mento, Calif.   (1950) 

Erskine,  J.  A.,  Asst.  B.  &  B.  Engr.,  G.  M.  & 
O.,  Mobile,  Ala.    (1959) 

Etchison,  F.  L.,  Ch.  Engr.,  W.  M.,  Balti- 
more, Md.   (1959) 


Fairchild,  E.  H.,  Asst.  Engr.,  U.  P.,  North 

Platte,  Nebr.  (1958) 
Fetters,  R.  B.,  Div.  Engr.,  C.  R.  I.  &  P.,  El 

Reno,  Okla.   (1958) 
Firehammer,    L.    M.,    Supv.    B.    &    B.,    111. 

Term.,  Springfield,  111.   (1919) 
Fisher,  D.  H.,  Supv.  Br.  Maint.,  C.  M.  St. 

P.  &  P.,  Chicago,  111.    (1952) 
Flayhart,  W.  H.,  Gen.  Fore.  B.  &  B.,  P.  R. 

R.,  Williamsport,  Pa.   (1959) 
Fobes,  E.  E.,   (Ret.),  Sudv.  B.  &  B.,  N.  Y. 

C,  Syracuse,  N.  Y.  (1957) 


Fondren,  R.  W.,  B.  &  B.  Supv.,  Sou.,  Green- 
ville, S.  C.  (1958) 

Forbes,  I.  G.,  Asst.  Engr.  Bldgs.,  I.  C,  Chi- 
cago, 111.   (I960) 

Foreman,  J.  R.,  Jr.,  Engr.  Struc.-Oper.,  B. 
&  L.  E.,  Greenville,  Pa.  ( 1957) 

Forman,  H.  C,  Asst.  Vice  Pres.,  L.  &  N., 
Birmingham,  Ala.    (1958) 

Forseth,  C  E.,  Div.  Engr.,  W.  P.,  Sacra- 
mento, Calif.  (1950) 

Fort,  O.  E.,  Asst.  Ch.  Engr.,  St.  L.-S.  F., 
Springfield,  Mo.  (1957) 

Foster,  C.  B.,  B.  &  B.  Supv.,  Sou.,  Greens- 
boro, N.  C.   (1954) 

Fox,  J.,  Supv.  M.  of  W.,  C.  P.,  Montreal, 
Que.,  Can.   (1955) 

Fox,  R.  L.,  Proc.  Engr.-Struc,  Sou.,  Washing- 
ton, D.  C.   (1935) 

Franzen,  E.  T.,  Engr.  Br.,  C.  R.  I.  &  P., 
Chicago,  111.  (1957) 

Frederick,  A.  H.,  Ch.  Oper.  Detector  Cars, 
C.  M.  St.  P.  &  P.,  Chicago,  111.  (1959) 

Frederickson,  N.  H.,  Supv.  W.  S.,  I.  C, 
Memphis,  Tenn.    (1956) 

Freseman,  C.  J.,  Div.  Engr.,  C.  &  N.  W.,  St. 
Paul,  Minn.   (1957) 

Friets,  C.  G.,  Supv.  B.  &  B„  C.  &  N.  W., 
Escanaba,  Mich.   (1957) 

Fritzinger,  G.  F.,  Asst.  Engr.,  Wabash,  St. 
Louis,  Mo.  (1957) 

Fronabarger,  H.  C,  (Ret.),  B.  &  B.  Supv., 
T.  &  P.,  Ft.  Worth,  Tex.  (1949) 

Frost,  A.  K.,  Asst.  to  Ch.  Engr.,  E.-L.,  Cleve- 
land, Ohio  (1961) 

Frost,  L.  M.,  Supv.  B.  &  B.,  G.  T.  W.,  Battle 
Creek,  Mich.   (1938) 

Fuller,  T.  L.,  Br.  Engr.,  S.  P.,  San  Francisco, 
Calif.    (1959) 

Fussell,  W.,  Asst.  Supv.  B.  &  B.,  L.  &  N., 
Pensacola,  Fla.   (1959) 


Gableman,  P.  D.,  Asst.  Supv.  B.  &  B.,  G.  N., 
Grand  Forks,  N.  D.  (I960) 

Gabrio,  C.  W.,  Engr.  Struc,  Virginian,  Nor- 
folk, Va.   (1947) 

Gamble,  H.  H.,  Asst.  Trk.  Supv.,  B.  &  M., 
North  Adams,  Mass.   (1957) 

Gallaher,  R.  T.,  Asst.  Engr.,  Sou.,  Atlanta, 
Ga.  (I960) 

Gannon,  J.  P.,  Div.  Engr.,  M.  St.  P.  &  S. 
S.  M.,  Stevens  Point,  Wis.   (1947) 

Garcelon,  C.  E.,  Asst.  to  Mgr.  Oper.,  B.  & 
A.,  Bangor,  Me.   (1945) 

Garland,  E.  F.,  Br.  Supv.,  N.  O.  P.  B.,  New 
Orleans,  La.   (1953) 

Gates,  C.  A.,  Br.  Engr.,  A.  T.  &  S.  F., 
Topeka,  Kans.   (1959) 

Gehrke,  E.  G..  Asst.  Secy.,  A.  R.  E.  A.  & 
Secy.,  Engr.  Div.,  A.  A.  R.,  Chicago,  111. 
(1959) 

George,  S.  W.,  Div.  Engr.,  W.  M.,  Cumber- 
land, Md.    (1956) 
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Gibson,  D.  S-,  Prin.  Asst.  Engr.,  St.  L.  S.  W., 

Pine  Bluff,  Ark.   (I960) 
Gilbert,  W.  J.,  Asst.  Engr.,  C.  G.  W.,  Oel- 

wein,  la.   (I960) 
Gillespie,   W.    G.,    Mast.    Carp.,    B.    &    O., 

Grafton,  W.  Va.    (1946) 
Gilmore,  J.  M.,  Meth.  Engr.  B.  &  B.,  N.  Y. 

C,  New  York,  N.  Y.   (1959) 
Gilmore,  R.  W.,  Gen.  Br.  Insp.,  B.  &  O., 

Cincinnati,  Ohio   (1943) 
Gipson,  C.  G.,  Gen.  Fore.  B.  &  B.  -  W.  S., 

A.  T.  &  S.  F.,  Winslow,  Ariz.   ( 1956) 
Gladwin,  F.  E.,  B.  &  B.  Supv.,  N.  W.  P., 

San  Rafael,  Calif.  (1950) 
Goforth,    J.    A.,    Maint.    Engr.,    Clinchfield, 

Erwin,  Tenn.    (1954) 
Gogl,  E.  U.,  B.  &  B.  Supv.,  S.  P.,  Portland, 

Ore.  (1955) 
Gottsabend,  W.  J.,  Supv.  Struc,  P.  R.  R., 

Cincinnati,  Ohio   (1957) 
Graham,  W.  R.,  Supv.  B.  &  B.,  C.  &  O., 

Covington,  Ky.    (1946) 
Grant,  A.  F.,  Asst.  B.  &  B.   Supv.,  N.   P., 

Missoula,  Mont.    (1959) 
Green,  C.  C,  Mast.  Carp.,  B.  &  O.,  Wheel- 
ing, W.  Va.  (1953) 
Gregory,  K.  E.,  Asst.  Div.  Engr.,  C.  R.  I.  & 

P.,  Blue  Island,  111.   (I960) 
Gresham,  H.  M.,  Ch.  Engr.,  T.  C.  T.,  Texas 

City,  Tex.  (I960) 
Grice,  R.  A.,  Asst.  B.  &  B.  Supv.,  N.  Y.  C. 

&  St.  L.,  Frankfort,  Ind.  (  I960) 
Grieder,  R.  E.,  Asst.  to  Br.  Engr.,   G.   N., 

St.  Paul,  Minn.  (1958) 
Groner,  B.  PL,  Drain.  Engr.,  I.  C,  Chicago, 

111.   (1957) 
Gueller,  H.  L.,  Asst.  Supv.  B.  &  B.,  C.  &  N. 

W.,  Norfolk,  Nebr.  (1959) 
Gunderson,  R.  R.,  Engr.  M.  of  W.,  W.  M., 

Baltimore,  Md.   (1947) 

H 

Haase,  E.  H.,  B.  &  B.  Supv.,  S.  P.,  Oakland, 

Pier  #7,  Calif.  (1954) 
Hagenmaier,  C.  E.,  Asst.  B.  &  B.  Supv.,  S. 

P.,  Los  Angeles,  Calif.  (1950) 
Haines,  P.,  B.  &  B.  Supv.,  C.  &  O.,  Saginaw, 

Mich.  (1943) 
Hall,  J.  H.,  Asst.  Div.  Engr.,  Sou.,  Macon, 

Ga.    (1955) 
Halliday,    H.    C,    B.    &    B.    Mast.,    C.    N., 

Edmonton,  Alta.,  Can.    (1959) 
Hamilton,  W.  A.,  Jr.,  Br.  Engr.,  G.  C.  &  S. 

F.,  Galveston,  Tex.   (1955) 
Hampton,  A.  A.,  B.  &  B.  Supv.,  M.  P.,  De 

Quincy,  La.  (1947) 
Hansen,  A.  E.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 

Savanna,  111.  (1954) 
Harding,  W.  G.,  Arch.,  Wabash,  St.  Louis, 

Mo.   (1957) 
Harlow,  H.  M.,  Asst.  Gen.  Supv.  B.  &  B.,  C. 

&  O.,  Richmond,  Va.   (1939) 
Harman,  C.  A.,  Gen.  Fore.  B.  &  B.,  P.  R.  R., 

Baltimore,  Md.   (1958) 


Harris,  A.  R.,  Engr.  Br.,  C.  &  N.  W.,  Chi- 
cago, 111.   (1940) 
Harris,  E.  N.,  Gen.  B.  &  B.  Fore.,  A.  T.  & 

S.  F.,  Ft.  Madison,  la.   (I960) 
Harrison,  G.  C,  Ch.  Engr.,  L.  A.  Jet.,  Los 

Angeles,  Calif.   (1959) 
Harwood,    M.    S.,    (Ret.),    Asst.    B.    &    B. 

Supv.,  S.  P.,  San  Mateo,  Calif.   (1948) 
Hawley,    I.    H.,    Asst.    Engr.,    C.    &    I.    M., 

Springfield,  111.  (  1957) 
Heck,  J.  E.,  Supv.  B.  &  B.,  C.  &  O.,  Ashland, 

Ky.  (1938) 
Hecker,  R.  L.,  Supv.  B.  &  B.,  C.  &  O.,  Ply- 
mouth, Mich.  (1947) 
Hedley,  W.  J.,  Ch.  Engr.,  Wabash,  St.  Louis, 

Mo.   (1950) 
Hefte,  A.,  Asst.  B.  &  B.  Supv.,  N.  W.  P., 

San  Rafael,  Calif.   (1952) 
Heinlen,  R.  H.,  Div.  Engr.,  G.  C.  &  S.  F., 

Ft.  Worth,  Tex.  (1957) 
Hellickson,  D.  E.,  Asst.  Supv.  B.  &  B.,  G. 

N,  Whitefish,  Mont.  (I960) 
Hellweg,  R.  D.,  Asst.  Reg.  Engr.,  G.  M.  & 

O.,  Bloomington,  111.   (1947) 
Helmle,  C.  E.,  Asst.  to  Ch.  Engr.,  T.  &  N. 

O.,  Houston,  Tex.   (1959) 
Hemmer,  A.   F.,  Mast.   Carp.,  C.  B.  &  Q., 

Omaha,  Nebr.   (1959) 
Hemmeter,  L.  F.,  Proj.  Engr.,  B.  &  O.,  Baltic 

more,  Md.  (1959) 
Hendrix,  W.  P.,  Engr.  B.  &  B.,  P.  R.  R., 

Philadelphia,  Pa.   (1954) 
Herboth,  J.  B.,  Gen.  Bldg.  Insp.,  I.  C,  Chi- 
cago, 111.  (1959) 
Hickok,  B.  M.,  Supv.  B.  &  B.,  N.  Y.   C, 

Cleveland,  Ohio   (1951) 
Higgins,  L.  H.,  Gen.  Fore.  B.  &  B.-W.  S., 

A.  T.  &  S.  F.,  Clovis,  N.  M.  (1958) 
Hillman,  W.  C,  Supv.  B.  &  B.,  Clinchfield, 

Erwin,  Tenn.  (1953) 
Hiner,  J.  T.,  Ch.  Engr.  M.  of  W.  &  Struc, 

Sou.,  Cincinnati,  Ohio    (1950) 
Hinkel,    E.    H.,    Mast.    Carp.,    Reading,    St. 

Clair,  Pa.   (1957) 
Hinsch,  L.  C,  Asst.  Engr.,  C.  M.  St.  P.  &  P., 

Savanna,  111.    (1957) 
Hobbs,  J.  C,  Asst.  Supv.  B.  &  B.,  Clinch- 
field,  Erwin,  Tenn.   (1958) 
Hodgkins.  E.  W.,  Jr.,  Assoc.  Ed.,  Ry.  Trk.  & 

Struc,  Chicago,  111.   (1958) 
Hodgson,  A.  W.,  Ch.  Carp.,  C.  M.  St.  P.  & 

P.,  Deer  Lodge,  Mont.   (1955) 
Hoffman,  E.  L.,      (Ret.),  Div.  Engr.,  C.  & 

N.  W.,  Norfolk,  Nebr.   (1957) 
Hoffmann,  J.  P.,  Bldg.  Insp.,  I.  C,  Water- 
loo, Iowa  (1959) 
Hogel,  E.  C,  B.  &  B.  Supv.,  U.  P.,  North 

Platte,  Nebr.   (1958) 
Holmes,  E.  J.,  Mast.  Carp.,  E.-L.,  Hunting- 
ton, Ind.   (1952) 
Holt,  C.  V.,  Tr.  Engr.-Grade  B,  St.  L.-S.  F., 

Ft.  Smith,  Ark.   (1959) 
Hopkins,   T-  M.,  Engr.  Design,  E.  J.  &  E., 

Joliet,  111.   (1958) 
Hooton.  J.  P.,  Engr.  Maint.,  C.  U.  T.,  Cin- 
cinnati, Ohio   (1955) 
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Hornig,  F.  F.,  Div.  Engr.,  C.  M.  St.  P.  &  P., 

Austin,  Minn.    (1947) 
Hosp,  W.  B.,  Paint  Supv.,  N.  &  W.,  Roa- 
noke, Va.   (1959) 
Hostetter,  R.  A.,  Gen.  Supt.  M.  of  W.  Equip. 

&  Scl.,  T.  &  N.  O.,  Houston,  Tex.  (1959) 
Howard,  J.  G.,  Asst.  B.  &  B.  Supv.-Insp.,  W. 

P.,  Sacramento,  Calif.   (1953) 
Howard,  P.  D.,  R.  R.  Supv.,  Minn.  Mining 

&  Mfg.,  St.  Paul,  Minn.  (1957) 
Howe,  W.  C.,  Engr.  B.  &  B.,  B.  &  L.  E., 

Greenville,  Pa.  (1959) 
Hoyt,  A.  C.,  Engr.  B.  &  B.,  E.  J.  &  E.,  Joliet, 

111.   (1947) 
Hoza,   W.    S.,   Mast.    Carp.,   E.-L.,    Hornell, 

N.  Y.  (1959) 
Hubbard,  M.  J.,  Asst.  Ch.  Engr.-Sys.,  C.  & 

O.,  Huntington,  W.  Va.   (1948) 
Huckabay,  J.  B.,  Asst.  Engr.,  A.  T.  &  S.  F., 

Amarillo,  Tex.   (1958) 
Huckaby,  V.  T.,  Asst.  Div.  Engr.,  M.  K.  T., 

Parsons,  Kans.   (1947) 
Huffman,  W.  H.,  Asst.  Ch.  Engr.-Const.,  C. 

&  N.  W.,  Chicago,  111.   (1941) 
Hull,  F.  G.,  Supv.  B.  &  B.,  C.  &  O.,  Blen- 
heim, Ont.,  Can.   (1957)     . 
Humphreys,    R.    W.,    Spec.    Asst.    to    Gen. 

Mgr.,  N.  P.,  Seattle,  Wash.  (1947) 
Hunt,  H.  A.,  Asst.  to  Ch.  Engr.,  T.  &  N.  O., 

Houston,  Tex.   (1959) 
Hunter,    A.    L.,    Struc.    Insp.,    B.    &    L.    E., 

Greenville,  Pa.   (I960) 
Huntsman,  W.  J.,  Supv.  Struc,  D.  &  R.  G. 

W.,  Grand  Junction,  Colo.    (1957) 
Hurley,  G.  L.,  Gen.  B.  &  B.  Supv.,  Q.  N.  S. 

&  L.,  Sept  Isles,  Que.,  Can.  (1959) 
Hutcheson,  F.  W.,  Supv.  B.  &  B.,  C.  &  O., 

Newport  News,  Va.   (1938) 
Hutcheson,  W.  A.,  Supv.  Wk.  Equip.,  C.  & 

O.,  Clifton  Forge,  Va.    (1939) 
Hutchings,   V.   W.,   B.   &   B.   Supv.,   S.   P., 

Bakersfield,  Calif.   (1941) 
Hutchinson,  D.  G.,  Asst.  B.  &  B.  Supv.-Insp., 

W.  P.,  Elko,  Nev.  (1950) 
Hutson,  H.  O.,  Asst.  Engr.,  B.  &  O.,  Balti- 
more, Md.   (1959) 
Hutto,  J.  E.,  Res.  Engr.,  S.  A.  L.,  Savannah, 

Ga.   (1951) 
Hyma,  W.  R.,  Asst.  Engr.,  A.  T.  &  S.   F., 

Chicago,  111.    (1958) 
Hvnes,  E.  J.,  Asst.  B.  &  B.  Engr.,  D.  T.  &  I., 

Dearborn,  Mich.   (1958) 

I 

Inabinet,    T-   V.,   Gen.   Br.   Insp.,   S.   A.   L., 

Jacksonville,  Fla.   (1948) 
Ingram,  T.  L.,  Struc.  Drafts.,  T.  R.  R.  A.  of 

St.  L..  St.  Louis,  Mo.  (1954) 

J 

Jackman,  C.  E.,  Ch.  Ent^r. -Const.  &  Maint., 
B.  &  G.  Baltimore,  Md.   (1958) 

Jackson,  H.  O.,  B.  &  B.  Supv.,  G  N.,  Grand 
Forks,  N.  D.   (1958) 


Jackson,  S.  M.,  Sp.  Engr.  Oil  &  Gas  Dev., 
M.  P.,  St.  Louis,  Mo.  (1951) 

Jackson,  T.  E.,  Gen.  B.  &  B.  Supv.,  S.  P., 
San  Francisco,  Calif.   (1940) 

Jarratt,  M.,  Wtr.  &  Fuel  Supv.,  S.  P.,  Tucson, 
Ariz.    (1950) 

Jarrell,  M.,  Asst.  Engr.  Br.,  B.  &  O.,  Balti- 
more, Md.  (1959) 

Jawor,  J.  J.,  Br.  Insp.,  P.  R.  R.,  Chicago, 
111.  (1959) 

Jenkins,  H.  W.,  Ch.  Engr.,  N.  Y.  N.  H.  & 
H.,  New  Haven,  Conn.   (1940) 

Jenkins,  R.  W.,  Struc.  Engr.,  St.  L.-S.  F., 
Springfield,  Mo.   (1955) 

Jentoft,  L.  H.,  Asst.  Ch.  Engr.  M.  of  W., 
E.-L.,  Cleveland,  Ohio  (1959) 

Jess,  G.,  Asst.  Mast.  Carp.,  E.-L.,  Youngs- 
town,  Ohio  (1959) 

Johns,  D.  H.,  Supv.  Struc,  P.  R.  R.,  Buf- 
falo, N.  Y.  (1958) 

Johnson,  A.  G,  Ch.  Engr.,  E.  J.  &  E.,  Jol- 
iet, 111.  (1944) 

Johnson,  B.  O.,  Off.  Engr.,  C.  M.  St.  P.  &  P., 
Chicago,  111.  (1931) 

Johnson,  E.  A.,  Engr.  Br.,  I.  C,  Chicago, 
111.   (1953) 

Johnson,  G.  G.  B.  &  B.  Suov.,  C.  &  N.  W., 
Green  Bay,  Wis.   (1955) 

Johnson,  H.  I.,  Asst.  Engr.,  C.  M.  St.  P.  & 
P.,  Chicago,  111.   (1957) 

Johnson,  H.  T.,  Asst.  Supv.  Struc,  P.  R.  R., 
New  York,  N  Y.  (I960) 

Johnston,  G.  H.,  Bldg.  Supt.,  A.  T.  &  S.  F., 
Topeka,  Kans.   (1950) 

Jones,  A.  C,  Jr.,  Prin.  Asst.  Div.  Engr.,  S. 
A.  L.,  Savannah,  Ga.    (1959) 

Jones,  E.  B.,  Gen.  Fore.  Maint.  &  Const.,  C. 
&  O.,  Huntington,  W.  Va.  (1945) 

Jorlett,  J.  A.,  Area  Engr.  Struc,  P.  R.  R., 
Philadelphia,  Pa.   (1946) 

K 

Kahl,  F.  B.,  Asst.  Supt.  Maint.  &  Engr.,  G. 

N.,  Klamath  Falls,  Ore.  (1959) 
Kampwirth,  J.  L.,  Asst.  Engr.,  C.  M.  St.  P. 

&  P.,  Chicago,  111.   (I960) 
Kelly,    G.    E.,    Wtr.    &    Fuel    Supv.,    S.    P., 

Bakersfield,  Calif.   (1953) 
Kelly,  T-  R.,  B.  &  B.  Supv.,  Sou.,  Somerset, 

Ky.   (1952) 
Kendall,  J.  T.,  Asst.  Supv.  Struc,  P.  R.  R., 

Cleveland,  Ohio   (1949) 
Kenyon,  T-  R-,  Gen.  B.  &  B.  Supv.,  N.  Y., 

N.  H.  &  H.,  New  Haven.  Conn.   (1955) 
Kick,  C.  W.,   Asst.   B.   &  B.   Supv.,  N.   P., 

Seattle,  Wash.  (I960) 
Kieckers,    E.   W.,    Asst.    Br.    Engr.,    M.    P., 

St.  Louis,  Mo.   (1958) 
Kilby,   J.   T.,   B.   &   B.   Mast.,   C.   N.,   Ed- 

mundston.  N.  B..  Can.   (1959) 
Kirkman,  T.  C,  Civil  &  Ind.  Engr.,  H.  P. 

T.  &  D.,  High  Point.  N.  C   (1961) 
Klein.    C.    A.,    Br.    Maint.    Engr.,    Reading, 

Philadelphia.  Pa.   (1958) 
Klemphauer,  E.  C,  B.  &  B.  Gen.  Fore.,  K. 

C.  T.,  Kansas  City,  Mo.   (I960) 
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Klouda,  R.  G.,  Asst.  Engr.,  C  M.  St.  P.  & 
P.,  Chicago,  111.   (1956) 

Knipe,  A.  E.,  Draftsman  Computor,  T.  & 
N.  O.,  Houston,  Tex.  (I960) 

Koehler,  P.  L.,  Div.  Supt.,  C.  &  O.,  Coving- 
ton. Ky.   (1938) 

Koenig,  M.  E.,  Div.  Engr.,  C.  &  N.  W.,  St. 
Paul,  Minn.  (1957) 

Koster,  K.,  Drafts.,  C.  M.  St.  P.  &  P.,  Chi- 
cago, 111.  (1959) 

Krefting,  A.  S.,  Asst.  Ch.  Engr. -Br.  &  Struc, 
M.  St.  P.  &  S.  S.  M.,  Minneapolis,  Minn. 
(1935) 

Kruse,  H.  H.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 
Minneapolis,  Minn.   (1957) 

Kubly,  I.  J.,  B.  &  B.  Supv.,  I.  C,  Chicago, 
111.  (I960) 

Kvenberg,  S.  E.,  Supv.  Bldg.  Maint.,  C.  M. 
St.  P.  &  P.,  Chicago,  III.   (1932) 


Lackey,    J.    B.,   B.    &    B.    Supv.,    L.    &   N., 

Louisville,  Ky.    (1958) 
Langan,   G.,   Asst.   Supv.   Struc,    P.    R.    R., 

Indianapolis,  Ind.    (1957) 
Langlois,  J.  E.  R.,  Asst.  B.  &  B.  Mast.,  C. 

N.  R.,  Senneterre,  Que.,  Canada  (1957) 
Langmeyer,  A.   F.,  Asst.   Gen.   Bldg.   Insp., 

I.  C,  Chicago,  111.   (I960) 
*Langston,  J.  H.,  Stud.  Appren.  Engr.,  St. 

L.-S.  F.,  Amory,  Miss.   (1959) 
Larson,   K.,   Supv.   B.   &  B.,   C.   &  N.   W., 

Boone,  Iowa  (1957) 
Latimer,  J.  A.,  Gen.  Fore.  B.  &  B.  &  W.  S., 

St.  L.-S.  F.,  Springfield,  Mo.  (1957) 
Laurick,  M.  J.,  Supv.  Bldgs.,  P.  R.  R.,  New 

York,  N.  Y.  (1952) 
Layman,  D.  C,  Supv.  B.  &  B.,  I.  C,  Paducah, 

Ky.  (1952) 
Lea,  E.  T.,  Ch.  Engr.   M.   of  W.   &  Struc, 

C.  &  G,  Columbus,  Miss.   (1959) 
Leach,   A.   L.,   Asst.   Engr.   Br.,   I.   C,   Chi- 
cago, 111.  (1955) 
LeDonne,  J.  A.,  Engr.  Trk.,  Monon.  Conn., 

Pittsburgh,  Pa.    (1958) 
Lehman,  H.  G.,  B.  &  B.  Supv.,  S.  P.,  Tucson, 

Ariz.  (1950) 
Lehman,  J.  F.,  Gen.  Fore.,  P.  R.  R.,  Chicago, 

111.  (I960) 
Leinweber,  F.  J.,  B.  &  B.  Mast.,  C.  N.,  St. 

Thomas,  Ont.,  Can.   (1947) 
Lewis,   A.  T.,  Asst.   B.   &   B.   Supv.,   S.   P., 

Citrus  Heights,  Calif.  (I960) 
Lichtenberger,    F.    W..    Mast.    Carp.,    E.-L., 

Marion,  Ohio  (1959) 
Lieser,  H.  J.,  Supv.  B.  &  B.,  C.  &  W.   I., 

Chicago,  111.   (1948) 
Lingle,  T.  N.,  Supv.,  B.  &  B.,  I.  C,  Carbon- 
dale,  111.   (1951) 
Linn,  G.  A.,  Div.  Engr.,  C.  &  N.  W.,  Chad- 

ron,  Nebr.   (1940) 
Little,  H.  C,  Supv.  W.  S.,  I.  C,  New  Or- 
leans, La.  (1948) 
Littlefield,  R.  I.,  Asst.  B.  &  B.  Supv.,  S.  P., 

Oakland,  Calif.  (I960) 


Loggins,  L.  A.,  Ch.  Engr.,  T.  &  N.  O.,  Hous- 
ton, Tex.   (1959) 
Lokotzke,  G.  P.,  Supv.  B.  &  B.,  E.  J.  &  E., 

Gary,  Ind.  (1947) 
Lowry,  J.  M.,  Ch.  Engr.,  St.  L.  S.  W.,  Tyler, 

Tex.   (1950) 
Loy,  M.  L.,  Jr.,  Gen.  Br.  Supv.,  Sou.,  Knox- 

ville,  Tenn.   (I960) 
Lucas,  H.  F.,  Asst.  Engr.,  C.  M.  St.  P.  &  P., 

Chicago,  111.   (1952) 
Luce,  W.  L.,  Mast.  Carp.,  E.-L.,  Youngstown, 

Ohio  (1952) 
Lund,  C.  V.,  Asst.  to  Ch.  Engr.,  C.  M.  St.  P. 

&  P.,  Chicago,  111.  (1947) 
Lundgren,  H.  M.,  B.  &  B.  Mast.,  C.  N.  R., 

Prince  Albert,  Sask.,  Canada   (1957) 
Lynch,   J.   F.,  Jr.,   Asst.   Div.   Engr.,   S.    P., 

Portland,  Ore.    (1959) 
Lyon,  L.  E.,  Div.  Engr.,  S.  P.,  Tucson,  Ariz. 

(1947) 

Mc 

McCall,  H.  W.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 

LaCrosse,  Wis.   (1955) 
McCauley,  M.  L.,  Asst.  Engr.  Struc,  N.  Y. 

C,  New  York,  N.  Y.   (1950) 
McCormick,  K.  L-,  B.  &  B.  Supv.,  Pac  Elec, 

Los  Angeles,  Calif.   (1958) 
McCosky,  L.  E.,  Supv.  B.  &  B.,  C.  &  N.  W., 

Eau  Claire,  Wis.  (1958) 
McDermott,  A.   A.,  B.   &   B.   Supv.,   S.   P., 

Dunsmuir,  Calif.   (1945) 
McDermott,  B.  F.,  Div.  Engr.,  C.  &  N.  W., 

Norfolk,  Nebr.  (I960) 
McDiarmid,  R.  J.,  Supv.  B.  &  B.,  E.  J.  &  E., 

Joliet,  111.   (1957) 
McDonald,  J.  W.   (Ret.),  Gen.  Fore.  B.  & 

B.  &  W.  S.,  St.  L.-S.  F.,  Springfield,  Mo. 

(1947) 
McElreath,  C.  S.,  B.  &  B.  Supv.,  Sou.,  At- 
lanta, Ga.  (1951) 
McGee,  F.  E.,  Ch.  Draftsman,  P.  R.  R.,  Chi- 
cago, 111.  (1960) 
McGee,  M.  A.,  Div.  Engr.,  L.  &  N.,  Louis- 
ville, Ky.  (1954) 
McGrew,  B.  H.,  Supv.  B.  &  B.,  St.  L.  S.  W., 

Tyler,  Tex.  (1951) 
McGrew,  F.  O.,  Ch.  Care,  C.  M.  St.  P.  & 

P.,  Madison,  Wis.   (1948) 
McHaffie,  J.  N.,  Asst.  Supv.  B.  &  B.,  G  N., 

Minneapolis,  Minn.   ( 1958 ) 
Mclver,  J.,  B.  &  B.  Supv.,  N.  S.,  Edenton, 

N.  C.   (1956) 
McKenney,  C.  E.,  Sys.  Scl.  Insp.,  N.  Y.  C.  & 

St.  L,  Ft.  Wayne,  Ind.   (1956) 
McKibben,  D.   H.,  Supv.   Struc,  P.   R.   R., 

Harrisburg,  Pa.    (1951) 
McLaughlin,  R.  E.,  Div.  Engr.,  C.  M.  St.  P. 

&  P.-K.   C.   S.   Joint   Agcy.,   Kansas   City, 

Mo.  (I960) 
McMann,  T-  B.,  Gen.  B.  &  B.  Fore.,  U.  P., 

Omaha,  Nebr.   (1958) 
McMaster,  R.  C,  Engr.  Asst.,  B.  &  L.  E., 

Greenville,  Pa.    (I960) 
McMillan,  R.  J.,  B.  &  B.  Mast.,  C.  N.,  Kam- 

loops,  B.  C,  Can.   (1957) 
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McMillen,  J.  W.,  Off.  Engr.,  T.  R.  R.  A.  of 
St.  L.,  St.  Louis,  Mo.  (1954) 

McPherson,  J.  W.,  Div.  Engt.,  Sou.,  Green- 
ville, S.  C.   (1957) 

M 

MacDonald,  J.  J.,  Supv.  B.  &  B.,  B.  &  M., 
Boston,  Mass.  (1959) 

Mack,  H.  L.,  Asst.  Engr.,  M.  P.,  DeQuincy, 
La.   (1959) 

MacQuarrie,  A.  C,  B.  &  B.  Mast.,  C.  N., 
New  Glasgow,  N.  S.,  Can.   (1957) 

Madvig,  H.  J.,  Asst.  Engr.,  C.  M.  St.  P.  &  P., 
Bensenville,  111.  (1959) 

Mahoney,  W.  J.,  Jr.,  Asst.  B.  &  B.  Supv.,  L. 
&  N.,  Latonia,  Ky.  ( I960  ) 

Malmberg,  C.  R,  Sudv.  B.  &  B.,  C.  &  N. 
W.,  Escanaba,  Mich.   (1957) 

Malone,  J.  W.,  Asst.  Engr.,  Wabash,  St. 
Louis,  Mo.    (1957) 

Malone,  W.  J.,  Off.  Engr.,  G  T.  W.,  De- 
troit, Mich.    (1959) 

Mandia,  L.,  Asst.  Supv.  Bldgs.,  P.  R.  R., 
New  York,  N.  Y.   (I960) 

Manson,  A.,  Div.  Engr.,  L.  &  N.,  Birming- 
ham, Ala.   (1957) 

Marriott,  L.  S.,  Gen.  Bldg.  Insp.,  I.  C,  Chi- 
cago, 111.  (I960) 

:;:Marshall,  M.,  Designer,  I.  C,  Chicago,  111. 
(1960) 

Martin,  J.  D.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 
Canton,  S.  D.   (1955) 

Martin,  J.  W.,  Mast.  Carp.,  S.  A.  L.,  Tampa, 
Fla.   (1953) 

Martin,  R.  T.,  Asst.  Supv.  B.  &  B.,  F.E.C., 
Miami,  Fla.    (I960) 

Martin,  W.  H.,  Asst.  Engr.,  G.  M.  &  O., 
Mobile,  Ala.   (1959) 

Martyn,  G.  W.,  Off.  Engr.,  E.  J.  &  E.,  Joliei, 
111.  (1959) 

Mason,  E.  L.,  B.  &  B.  Sudv.,  M.  P.,  Kings- 
ville,  Tex.  (1946) 

Mason,  S.  K.,  Ch.  Engr.,  T.  M.,  Laredo,  Tex. 
(1950) 

Mathias,  H.  O.,  Asst.  Engr.,  P.  R.  R..  Chi- 
cago, 111.  (1959) 

*Matt,  G.  L.,  Jr.  Designer,  I.  C,  Chicago, 
111.  (I960) 

Matthews,  H.  A.,  Gen.  Fore.  B.  &  B.-W. 
S.,  St.  L.  -  S.  F.,  Amory,  Miss.  (1949) 

Matthews,  W.  L.,  Sr.  Asst.  B.  &  B.  Supv., 
S.  P.,  Tucson,  Ariz.  (1953) 

Mayfield,  L.,  Prin.  Asst.  Engr.,  M.  P.,  St. 
Louis,  Mo.  (1944) 

Mays,  J.  W.  N.,  Asst.  Engr.-Sys.,  P.  R.  R., 
Philadelphia,  Pa.   (1947) 

Meeker,  G.  W..  Gen.  B.  &  B.  Fore.:  N.  Y. 
N.  H.  &  H.,  Hartford,  Conn.  (1959) 

Meeks,  W.  R.,  B.  &  B.  Sudv.,  M.  P.,  Falls 
City,  Nebr.   (1942) 

Meeth,  P.  W.,  B.  &  B.  Insp.,  St.  L.-S.  F., 
Lebanon,  Mo.    (1957  ) 

Melton,  H.  W.,  B.  &  B.  Supv.,  G  N.,  Seat- 
tle, Wash.   (1957) 

Meredith,  W.  E.,  Supv.  Struc,  P.  R.  R.,  Can- 
ton, Ohio   (1950) 


Merrill,  B.  W.,  Supv.  B.  &  B.,  N.  Y.  C.  & 

St.  L.,  Conneaut,  Ohio   (1936) 

Meserve,  E.  S.,  Asst.  Supv.  B.  &  B.,  B.  &  M., 
Dover,  N.  H.  (1949) 

Messman,  D.  V.,  Engr.  Br.,  Sou.,  Knoxville, 
Tenn.   (1955) 

Mettlach,  P.  A.,  B.  &  B.  Fore.,  G.  B.  &  W., 
Arcadia,  Wis.  (1956) 

Meyers,  B.  R,  Vice  Pres.  &  Ch.  Engr.,  C.  & 
N.  W.,  Chicago,  111.  (1930) 

Midkiff,  R.  B.,  Ch.  Engr.  M.  of  W.  & 
Struc,  Sou.,  Knoxville,  Tenn.    (1953) 

Miller,  R.  F.,  B.  &  B.  Supv.,  N.  Y.  C.  &  St. 
L.,  Frankfort,  Ind.   (I960) 

Miller,  R.  H.,  Maint.  Engr.,  L.  S.  &  I.,  Mar- 
quette, Mich.  (1953) 

Milne,  A.  P.,  Supv.  B.  &  B.,  N.  Y.  C.  &  St. 
L.,  Frankfort,  Ind.   (1953) 

Mitchell,  D.  N.,  Asst.  Supv.  B.  &  B.,  C.  & 
O.,  Newport  News,  Va.   (1948) 

Moline,  R.  F.,  Br.  Engr.,  D.  T.  &  I.,  Dear- 
born, Mich.    (1956) 

Montague,  C.  F.,  Suot.  M.  W.  Equio.,  P.  R. 
R.,  Philadelphia,  Pa.   (1953) 

Moore,  G.  A.,  Asst.  Mast.  Carp.,  S.  A.  L., 
Savannah,  Ga.    (1959) 

Moore,  H.  R.,  Ch.  Engr.  M.  of  W.  &  Struc, 
Sou.,  Charlotte,  N.  C.   (1956) 

Moore,  I.  A.,  Ch.  Engr.,  C.  &  E.  I.,  Danville, 
111.   (1937) 

Moore,  J.  D.,  Supv.  Struc,  P.  R.  R.,  Har- 
rington, Del.   (1953) 

Moreland,  H.  B.,  Supv.  B.  &  B.,  Sou.,  Hat- 
tiesburg,  Miss.    (1951) 

Morgan,  C.  E.,  Asst.  B.  &  B.  Sudv.,  T.  & 
N.  O.,  San  Antonio,  Tex.   (1954) 

Morgan,  L.  R.,  Asst.  Res.  Engr.  Struc,  A. 
A.  R.,  Chicago,  111.   (1937) 

Moris,  R.  F.,  B.  &  B.  Supv.,  N.  Y.  C.  &  St. 
L.,  Ft.  Wayne,  Ind.   (1955) 

Morris,  C.  L.,  Supv.  B.  &  B.5  L.  &  N.,  Mo- 
bile, Ala.   (1957) 

Moser,  C.  A.,  B.  &  B.  Supv.,  W.  P.  -  S.  N.  - 
T.  W.  S.,  Sacramento,  Calif.   (1951) 

Moser,  C.  L.,  B.  &  B.  Supv.,  Sou.,  Asheville, 
N.  C.  (1955) 

Mouhot,  P.  T.,  B.  &  B.  Supv.,  T.  &  N.  O., 
Lafayette,  La.  (1952) 

Moutoux,  H.  G.,  Sr.,  Supv.  B.  &  B.,  N.  Y. 
C,  Rochester,  N.  Y.  (1959) 

Muelder,  C.  F.,  Asst.  to  Engr.  Bldgs.,  C.  B. 
&  Q.,  Chicago,  111.   (1960) 

*Murawski,  H.  J.,  Draftsman,  I.  C,  Chicago, 
111.  (I960) 

Murray,  D.  J.,  Engr.  Drafts.,  C.  &  W.  I.- 
Beit Ry.  of  Chi.,  Chicago,  111.  (1954) 

Myers,  E.  T.,  Engr.  Editor,  Modern  R.  Rs., 
Chicago,  111.   (1957) 

Myers,  R.  L.,  Wtr.  Chemist,  I.  C,  Mattoon, 
111.   (1950) 

N 

Neal,  C.  E.,  Div.  Engr.,  N.  W.  P.,  San  Ra- 
fael, Calif.    (1959) 

Neal,  G.  W.,  Supt..  Chattahoochee  Valley, 
West  Point,  Ga.   (1948) 
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Nelson,  M.  S.,  Br.  Insp.,  N.  Y.  C,  Lincoln 

Park,  Mich.  (1956) 
Nelson,   R.   D.,   Div.   Engr.,   C.   &   N.   W., 

Huron,  S.  D.    (1957) 
Newlin,   C.   H.,  Engr.    Br.,   Sou.,   Charlotte, 

N.  C.  (1959) 
Nicely,  O.  P.,  Supv.  B.  &  B.,  C.  &  O.,  Clif- 
ton Forge,  Va.    (1950) 
Nichols,  J.  C,  Br.  Engr.,  L.  &  N.,  Louisville, 

Ky.   (1954) 
Nichols,  R.  E.,  Gen.  Fore.  B.  &  B.-W.  S.,  St. 

L.-S.  F.,  Chaffee,  Mo.   (1957) 
Nord,  D.  L.,  Designer,   I.   C,   Chicago,   111. 

(1961) 
Nordstrom,  R.  D.,  Asst.  Engr.  Br.  &  Struc, 

W.  P.,  San  Francisco,  Calif.   (1959) 

O 

O'Brien,  J.  B.,  Asst.  Supv.  B.  &  B.,  C.  &  O., 

Richmond,  Va.    (1954) 
Odgers,  F.  T.,  Asst.  B.  &  B.   Supv.,  S.  P., 

Portland,  Ore.   (1955) 
Ogle,  H.,  Br.  Insp.,  C.  &  E.   I.,  Salem,  111. 

(1956) 
O'Keefe,  F.  J.,  Asst.  Supv.  Struc,  P.  R.  R., 

Buffalo,  N.  Y.   (1957) 
Olson,  O.  D.,  B.  &  B.,  Supv.,  C.  &  N.  W., 

Chicago,  111.    (1953) 
Olson,  V.  E.,  B.  &  B.  Supv.,  M.  St.  P.  &  S. 

S.  M.,  Superior,  Wis.   (1948) 
Ornburn,  B.  J.,  Asst.  Ch.  Engr.  Struc,  C.  M. 

St.  P.  &  P.,  Chicago,  111.   (1948) 
Orphan,  A.  J.,  Asst.  Div.  Engr.,  T.  &  N.  O., 

Houston,  Tex.    (I960) 
Ostrom,  W.  D.,  Ch.  Carp.,  C.  M.  St.  P.  & 

P.,  Chicago,  111.   (1954) 
Ovardits,  K.,  Asst.  Engr.   Grade  Cross.,  N. 

Y.  C,  Chicago,  111.   (1953) 
Owens,  B.  H.,  Gen.   Fore.   B.  &  B.,  I.   C, 

Vicksburg,  Miss.    (1956) 


Packard,   B.   G.,  Off.   Engr.,   C.   &  N.   W„ 

Chicago,  111.    (1954) 
Packer,    E.    B.,    Jr.,    B.    &    B.    Supv.,    Sou., 

Princeton,  Ind.   (I960) 
Padilla,  M.  M.,  Asst.  Engr.  Const.,  N.  Ry.  of 

M.,  Mexico,  D.  F.   (I960) 
Pagett,  C.  H.,  Supt.  Struc.  &  Material,  C.  of 

G,  Macon,  Ga."(1960) 
Pahl,   W.   H.,   Jr.,   Supv.   Struc,   P.   R.   R., 

Balitmore,  Md.   (1950) 
Palagi,  L.  A.,  Asst.  Engr.  Bldg.,  C.  R.  I.  & 

P.,  Chicago,  111.   (1959) 
Panushka,  E.  A.,  B.  &  B.  Supv.,  N.  P.,  Fargo, 

N.  D.  (1959) 
Parrish,  E.  L.,  Div.  Engr.,  I.  C,  Vicksburg, 

Miss.  (1947) 
Parvin,  C.  F.,  Engr.  M.  of  W.  &  Struc,  P. 

R.  R.,  Philadelphia,  Pa.   (1959) 
Patterson,  C.  A.,  B.  &  B.  Supv.,  T.  P.  &  W., 

Washington,  111.   (1955) 
Patterson,  C.  C,  Mast.  Carp.,  C.  B.  &  Q., 

Alliance,  Nebr.    (1958) 


Patterson,  J.  M.,  Supv.  B.  &  B.,  N.  Y.  C, 

Weehawken,  N.  J.    (1957) 
Patterson,  R.  H.,  Asst.  Ch.  Engr.,  St.  L.  S. 

W.,  Tyler,  Tex.   (1955) 
Payne,  G.  C,  Asst.  Div.  Engr.,  St.  L.-S.  F., 

Amory,  Miss.    (1959) 
Pearce,  J.  R.,  Supv.  B.  &  B.,  L.  &  N.,  La- 

tonia,  Ky.   (1957) 
Pearson,  A.  H.,  Mast.  Carp.,  C.  B.  &  Q.,  St. 

Joseph,  Mo.   (1952) 
Pederson,  W.  E.,  B.  &  B.  Sudv.,  M.  St.  P.  & 

S.  S.  M.,  Superior,  Wis.    (1950) 
Peffly,  J.  E.,    (Ret.),  Asst.  B.  &  B.  Supv., 

Pac  Elec,  Los  Angeles,  Calif.   (1958) 
Perrier,    J.    L.,   Div.    Engr.,    C.    &   N.    W., 

Chicago,  111.   (1953) 
Peterson,  E.  A.,  Rdm.,  S.  D.  &  A.  E.,  San 

Diego,  Calif.   (I960) 
Peterson,  H.  R.,  Ch.  Engr.,  N.  P.,  St.  Paul, 

Minn.   (1953) 
Peterson,  J.  M.,  Br.  Engr.,  C.  G.  W.,  Oel- 

wein,  Iowa  ( 1959  ) 
Peterson.   N.    E.,    Ch.    Engr.,    C.    &    I.    M., 

Springfield,  111.   (1938) 
Petteys,  W.  F.,  Engr.  M.  of  W.,  E.-L.,  Jersey 

City,  N.  J.  (1948) 
Pfeiffer,  A.  B.,  Asst.  B.  &  B.  Supv.,  S.  P., 

Stockton,   Calif.    (1939) 
Phelps,  C  E.,  B.  &  B.  Supv.,  A.  &  W.  P.  - 

W.  of  A.,  &  Ga.  R.  R.,  Warrenton,  Ga. 

(1949) 
Phillips,  J.  H.,  Engr.  Struc,  D.  &  H,  Al- 
bany, N.  Y.    (1958) 
Phillips,  L.  K.,  B.  &  B.  Insp.,  W.  M.,  Cum- 
berland, Md.  (1957) 
Piper,  J.  F.,  Asst.  Ch.  Engr.-Const.,  P.  R.  R., 

Philadelphia,  Pa.   (1959) 
Potts,  G.  W.,  Asst.  Supv.  B.  &  B.,  L.  &  N., 

Knoxville,  Tenn.    (1957) 
Potts,    H.    F.,    Supv.    Struc,    P.    R.    R.,    Ft. 

Wayne,  Ind.    (1957) 
Pound,  E.  R.,  Mast.  Carp.,  B.  &  O.,  Newark, 

Ohio   (1952) 
Prentiss,  E.  W.,  Engr.   B.  &  B.,  P.   R.   R., 

Philadelphia,  Pa.   (1959) 
Price,  A.  C,  B.  &  B.  Mast.,  C.  P.,  London, 

Ont.,  Can.  (1953) 
Pritchard,  B.  L.,  Gen.  Fore.  B.  &  B.-W.  S., 

P.  &  S.  F.,  Amarillo,  Tex.   (1956) 
Prober,  H.  W.,  Sr.  Asst.  B.  &  B.  Supv.,  S. 

P.,  Los  Angeles,  Calif.   (1957) 
Prude,  G.  F.,  Asst.  Supv.  B.  &  B.,  T.  &  N. 

O,    Houston,    Tex.     (1951) 
Pruett,  J.  A.,  Supt.  Fire  Prev.  &  Fuel  Sup- 
ply, T.  &  N.  O,  Houston,  Tex.  ( 1959) 


R 

Raessler,  V.  D.,  Supv.  B.  &  B.,  I.  C,  Mem- 
phis, Tenn.  (1951) 

Rainey.  W.  H.,  B.  &  B.  Sudv.,  T.  &  N.  O, 
San  Antonio,  Tex.    (1956) 

Rainwater,  C.  W.,  B.  &  B.  Supv.,  Alaska, 
Anchorage,  Alaska    (1959) 

Ranant,  F..  Asst.  Sudv.  Struc,  P.  R.  R., 
Newark,  N.  J.   (1955) 
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Advertisement 


NEW  FOR  THE  '60s 

Marion  Bridge  Cranes  With  The 
PROFITABLE  Difference 


There  are  many  good  cranes  on  the  market  .  .  .  but  there's  really  only 
one  Marion.  The  fact  is  that  the  respect  customers  hold  for  Marion 
bridge  cranes  stems  directly  from  the  ability  of  these  units  to  perform 
not  just  well — but  admirably.  And,  not  just  on  the  average  job  but 
on  the  "toughies" — the  ones  from  which  owners  previously  have  had 
difficulty  in  wringing  a  decent  profit.  The  two  new  Marions  pictured 
here  are  members  of  a  growing  team  of  bridge  cranes  ready  and  able 
to  go  to  work  for  you  right  now  ...  a  growing  team  that  can  give  you 
that  PROFITABLE  difference. 


MARION  47-M  PCSA  Class   12-141 
40-Ton   Crawler   Crane 


MARION  65-M   PCSA   Class   12-176 
50-Ton   Crawler  Crane 


Advertisement 
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Write  Today  for 
Your  Copy  of  the 
Marion  Bridge 
Crane  Bulletin 


Get  the  full  facts  on  the  com- 
plete line  of  Marion  bridge 
cranes.  Find  out  how  they 
can  fit  into  your  profit  pic- 
ture. Just  check  the  crane 
capacity  that  fits  your  needs 
and  by  return  mail  you'll  re- 
ceive a  copy  of  the  Marion 
Bridge  Crane  bulletin  plus 
specific  information  on  the 
size  machine  you've  indicated. 
No  obligation,  of  course. 


Advertising  Department  —  R 
Marion  Power  Shovel  Company 
Marion,  Ohio 


Gentlemen : 

Please  send  me — at  no  cost — a  copy  of  Bulletin  #458  plus  additional  information 
on  the  following  crane  sizes. 

21-Ton       27-Ton .....  30-Ton       40-Ton  ..50-Ton  ....  60-Ton  ._  75-Ton       100-Ton 

Name Title 

Company  

Street City State 

All  Marion  bridge  cranes  are  easily  adaptable  to  barge  or  flat-car  mounting. 


MARION  POWER  SHOVEL  COMPANY      •      MARION,  OHIO 

A  Division  of  Universal  Marion  Corporation 
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Directory 


Rapier,  L.  F.,  Supv.  B.  &  B.,  G.  M.  &  O., 

Bloomington,  111.    (1946) 
Raver,    H.    E.,    Engr.    Struc.-Design,    L.    I., 

Jamaica,  N.  Y.   (1952) 
Reed,  T.  C,  Br.  Insp.,  L.  &  N.,  Louisville, 

Ky.   (1954) 
Reese,  C.  L.,  Br.  Insp.,  G.  M.  &  O.,  Phila- 
delphia, Miss.   (1958) 
Reese,  C.  M.,  Gen.  Fore.  B.  &  B.,  G.  C.  & 

S.  F.,  Temple,  Tex.    (1953) 
Reid,  R.  H.,  Asst.  Supv.  B.  &  B.,  C.  &  O., 

Clifton  Forge,  Va.   (1955) 
Reynolds,  M.  L.,  Sr.  Asst.  B.  &  B.   Supv., 

S.  P.,  Bakersfield,  Calif.   (1958) 
Rhodes,  O.  J.,  Asst.  Engr.,  L.  &  A.-K.  C.  S., 

Shreveport,  La.    (1958) 
Rice,  E.  D.,  B.  &  B.  Supv.,  C.  &  E.  I.,  Dan- 
ville, 111.    (1949) 
Richardson,  F.  L.,  Gen.  Fore.  B.  &  B.  &  W. 

S.,  St.  L.  -  S.  F.,  Enid,  Okla.   (1957) 
Ridgeway,  J.  J.,  Engr.  Struc.-Proc,  B.  &  L. 

E.,  Greenville,  Pa.   (1957) 
Riffle,  L.  R,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 

Perry,  Iowa   (1956) 
Riggs,  W.  K.,  B.  &  B.  Supv.,  C.  &  N.  W., 

West  Chicago,  111.   (1959) 
Riley,  C.  R.,  Gen.  Mgr.,  B.  &  O.,  Baltimore, 

Md.  (1959) 
Roberts,  J.  T.,  Div.  Engr.,  Sou.,  Sheffield, 

Ala.   (1956) 
Robey,  W.  E.,  Br.  Engr.  Sys.,  A.  T.  &  S.  F., 

Chicago,  111.   (I960) 
Robinson,  G.  E.,  Asst.  Ch.  Engr.,  N.  Y.  C, 

New  York,  N.  Y.  (1948) 
Robinson,  N.  R,  B.  &  B.  Fore.,  S.  P.,  Sacra- 
mento, Calif.  (1934) 
Rode,  L.  A.,  Gen.  Br.  Insp.,  E.-L.,  Newark, 

N.  J.   (1948) 
Rogers,  L.  W.,  Designer,  I.  C,  Chicago,  111. 

(1960) 
Rose,  J.  A.,  B.  &  B.  Mast.,  C.  P.,  Montreal, 

Que.,  Can.   (1958) 
Ross,  R.  F.,  Asst.  Supv.  B.  &  B.,  B.  &  M., 

Boston,  Mass.   (1959) 
Rothell,  R.  D.,  Gen.  B.  &  B.  Supv.,  Sou., 

Charlotte,  N.  C.    (1957) 
Rothwell,  G.   F.,  Engr.   Plan.,  Wabash,   St. 

Louis,  Mo.  (1961) 
Rouse,  D.  I.,  Gen.  Fore.  B.  &  B.,  P.  R.  R., 

Cincinnati,  Ohio   (1959) 
Rowland,  J.  W.,  Asst.  Engr.  Const.,  L.   I., 

Jamaica,  N.  Y.   (1956) 
Rudisill,  D.  E.,  Asst.  Ch.  Engr.  Maint.,  P.  R. 

R.,  Philadelphia,  Pa.   (1959) 
Runde,  E.  E.,  Ch.  Masonry  Insp.,  I.  C,  Chi- 
cago, 111.   (1959) 
Russell,  C.  E.,  Supv.  W.  S.,  I.  C,  Chicago, 

111.   (1953) 
Rust,  R.  B.,  Jr.,  Asst.  Div.  Engr.,  Sou.,  Bris- 
tol, Va.   (1957) 
Rymer,  J.  R.,  Div.  Engr.,  B.  &  O.,  Chicago, 

111.  (1957) 


Saether,  A.  H.,  Design.,  C.  M.  St.  P.  &  P., 

Chicago,  111.    (1959) 


Safley,  J.  R.,  B.  &  B.  Supv.,  S.  P.,  San  Fran- 
cisco, Calif.   (1945) 

St.  Pierre,  M.  P.,  Asst.  B.  &  B.  Mast.,  C.  N., 
Edmundston,  N.  B.,  Can.   (1959) 

Salmon,  J.  M.,  Jr.,  Ch.  Engr.,  Clinchfield, 
Erwin,  Tenn.    (1938) 

Sandberg,  C.  H.,  Ch.  Engr. -East.  Lines,  A. 
T.  &  S.  F.,  Topeka,  Kans.  (1958) 

Sanders,  G.  A.,  Gen.  B.  &  B.  Fore.,  S.  P., 
Los  Angeles,  Calif.   (I960) 

Sanderson,  J.  G.,  Asst.  W.  S.  Fore.,  St.  L.- 
S.  F.,  Amory,  Miss.  (1959) 

Sarris,  P.  T.,  Div.  Engr.,  Sou.,  Knoxville, 
Tenn.   (1955) 

Sartore,  D.  V.,  Asst.  Engr.  Brdgs.,  C.  B.  & 
Q.,  Chicago,  111.   (1961) 

Sathre,  C.  O.,  B.  &  B.  Supv.,  C.  &  N.  W., 
Madison,  Wis.   (1950) 

Saunders,  T.  D.,  Ch.  Engr.,  Ont.  Nor., 
North  Bay,  Ont.,  Can.  (1930) 

Savage,  F.  E.,  Asst.  B.  &  B.  Supv.,  N.  P., 
Minneapolis,  Minn.    (1957) 

Schlaf,  E.  R.,  Asst.  Supt.  W.  S.;  I.  C,  Chi- 
cago, 111.  (1947) 

Schmitz,  J.  F.,  Br.  Insp.,  M.  P.,  St.  Louis, 
Mo.   (I960) 

Schoener,  J.  T.,  Asst.  Engr.  Struc,  M.  P., 
St.  Louis,  Mo.   (1957) 

Schweitzer,  E.,  Div.  Engr.,  U.  P.,  Cheyenne, 
Wyo.   (1959) 

Scites,  P.  E.,  Asst.  Supv.  B.  &  B.,  C.  &  O., 
Hinton,  W.  Va.  (1950) 

Seely,  W.  L.,  Asst.  Engr.,  D.  &  H.,  Albany, 
N.  Y.    (1957) 

Seitz,  H.,  Struc.  Engr.,  B.  &  O.,  Baltimore, 
Md.  (1959) 

Seley,  L.  L.,  Mast.  Carp.,  C.  B.  &  Q.,  Han- 
nibal, Mo.  (1953) 

Sellers,  J.  B.,  Asst.  Div.  Engr.,  L.  &  N., 
Louisville,  Ky.    (1957) 

Seltzer,  J.  W.,  Asst.  Engr.,  P.  R.  R.,  Cin- 
cinnati, Ohio  (1958) 

Sempsrott,  D.  A.,  Dist.  Engr.,  P.  R.  R.,  Chi- 
cago, 111.  (1959) 

Shamblin,  R.  E.,  Supv.  B.  &  B.,  N.  &  W., 
Bluefield,  W.  Va.   (1957) 

Shanklin,  j.  F.,  Asst.  Gen.  Br.  Insp.,  C.  & 
N.  W.,  Chicago,  111.   (1959) 

Sharkey,  J.  J.  (Ret.),  Gen.  Fore.  B.  &  B., 
P.  R.  R.,  Short  Hills,  N.  J.  (1951) 

Shaw,  J.  E.,  Rdm.,  T.  &  N.  O.,  Houston, 
Tex.   (1959) 

Short,  W.  L.,  Asst.  Engr.,  M.  P.,  St.  Louis, 
Mo.   (1951) 

Shultz,  E.  R.,  Engr.  M.  of  W.  &  Struc,  P. 
R.  R.,  Philadelphia,  Pa.  (1959) 

Siegfried,  F.  A.,  Fore.  Carp.,  Reading,  Read- 
ing, Pa.   (1947) 

Simmons,  E.  R.,  B.  &  B.  Supv.,  St.  L.  S.  W., 
Pine  Bluff,  Ark.   (1955) 

Simmons,  R.  G.,  Gen.  Rdm.,  C.  M.  St.  P.  & 
P.,  Chicago,  111.   (1957) 

Simonson,  E.  F.,  B.  &  B.  Supv.,  S.  I.,  Sand- 
point,  Ida.   (1958) 

Simpson,  L.  W.,  Mast.  Carp.,  B.  &  O.,  Pitts- 
burgh,  Pa.   (1959) 


Advertisement 
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(U$SJ  American  Bridge  builds 

World's  Longest  Vertical  Lift  Span 


The  71-year-old  swing  span  carrying 
the  Staten  Island  Rapid  Transit 
Railway  over  the  Arthur  Kill  be- 
tween Staten  Island,  N.  Y.  and 
Elizabeth,  N.  J.,  has  been  replaced 
by  a  modern  lift  bridge.  And  there's 
an  interesting  story  behind  the 
event.  When  the  496'6"  swing  bridge 
was  built  in  1888,  it  was  the  longest 
in  existence,  a  record  it  held  for 
many  years.  It  too,  was  fabricated 
and  erected  by  American  Bridge. 

The  imposing  new  bridge,  with  its 
55Tliy2"  thru  truss  vertical  lift 
span,  is  also  a  record-breaker. 

But  great  length  is  not  the  only 
feature  about  the  new  bridge.  It  is 
an  imposing  structure  from  every 
angle.  Big,  but  not  as  heavy  as  it 
looks  because  most  of  the  1,658  tons 
of  steel  in  it  are  USS  Man-Ten;  the 
towers  are  33'  x  32'  in  width  and 


163'4"  high;  and  even  the  vertical 
lift  span  itself  is  huge,  being  43'4" 
deep  at  the  end  and  increasing  to 
70'  in  the  center.  The  old  bridge, 
incidentally,  will  also  be  dismantled 
by  American  Bridge. 

American  Bridge  has  unmatched 
experience  in  railroad  bridge  con- 
struction. We  have  the  know-how, 
the  equipment  and  the  personnel  to 
handle  such  jobs  with  a  minimum  of 
interruption  to  traffic.  We  welcome 
an  opportunity  to  discuss  your 
bridge  replacement  or  repair  require- 
ments. Just  call  or  write  the  nearest 
office  listed  below. 

USS  and  Man-Ten  are  registered  trademarks 


American  Bridge 

Division  of 

United  States  Steel 


General  Offices:  525  William  Penn  Place.  Pittsburgh,  Pa. 

Contracting  Offices  In:  Ambridge  •  Atlanta  .  Baltimore  .  Birmingham  .  Boston  .  Chicago  .  Cincinnati  .  Cleveland  .  Dallas  .  Denver .  Detroit 
Elmira  .  Gary.  Harrisburg.  Pa.  •  Houston  .  Los  Angeles  .  Memphis  .  Minneapolis  .  New  York  .  Orange,  Texas  .  Philadelphfa  .  Pittsburgh 
Portland.  Ore.   .   Roanoke  .   St.  Louis  .  San  Francisco  •  Trenton  .  United  States  Steel  Export  Company.  New  York 
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Directory 


Sinclair,  C.  H.,  Asst.  Supv.  B.  &  B.,  C.  &  N. 

W.,  Milwaukee,  Wis.   (1954) 
Skogreen,  J.  A.,  Mast.   Carp.,  C.  B.  &  Q., 

Wymore,  Nebr.  (1957) 
Sladecek,  B.  F.,  Supv.  Rdwy.  Mach.,  T.  &  N. 

O.,  Houston,  Tex.  (1959) 
Slagle,  G.  P.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 

Milwaukee,  Wis.  (1948) 
Smedley,  V.  N.,  B.  &  B.  Supv.,  U.  P.,  Port- 
land, Ore.  (1959) 
Smith,  A.  E.,  Ch.  Engr.,  C.  G.  W.,  Oelwein, 

Iowa  (1958) 
Smith,  A.  P.,  Engr.  B.  &  B.,  C.  &  E.  I.,  Dan- 
ville, 111.  (1956) 
Smith,  C.  A.,  Supv.  B.  &  B.,  C.  R.  &  I.  -  I. 

H.  B.,  Hammond,  Ind.   (1946) 
Smith,  E.  L.,  Gen.  B.  &  B.  Supv.,  Sou.,  Chat- 
tanooga, Tenn.  (1952) 
Smith,  G.  A.,  Mast.  Carp.,  B.  &  O.,  Punxsu- 

tawney,  Pa.    (1959) 
Smith,   G.    H.,    Struc.    Design.,    M.    P.,    St. 

Louis,  Mo.  (1958) 
Smith,  H.  E.,  Pres.  &  Gen.  Mgr.,  G.  H.  & 

H.,  Galveston,  Tex.    (1941) 
Smith,  J.,  B.  &  B.  Supv,,  S.  P.,  Sacramento, 

Calif.   (1943) 
Smith,  L.  D.,  Jr.,  Asst.  Engr.-Bldgs.,  C.  &  O., 

Detroit,  Mich.   (1961) 
Smith,  L.  L.,  Sr.  Asst.  B.  &  B.  Supv.,  S.  P., 

Dunsmuir,  Calif.   (1948) 
Smith,  R.   H.,  Jr.,  Dist.   Engr.,   P.   R.   R., 

Columbus,  Ohio  (1957) 
Snyder,  E.  F.,  Asst.  to  Ch.  Engr.,  I.  C,  Chi- 
cago, 111.   (1948) 
South,   J.   E.,   Sys.   Engr.   Struc,   P.   R.    R., 

Philadelphia,  Pa.   (1959) 
Sparks,  F.  P.,  Asst.  B.  &  B.  Supv.,  N.  Y.  C, 

Mt.  Carmel,  111.   (1954) 
Spinks,  W.  H.,  Ch.  Clk.,  C.  M.  St.  P.  &  P., 

Chicago,  111.    (1959) 
Spofford,  F.  R.,  Asst.   to  Vice  Pres.-Oper., 

B.  &  M.,  Boston,  Mass.  (1940) 
Sprengel,   H.    A.,    B.    &   B.    Supv.,    M.    P., 

Osawatomie,  Kans.   (1950) 
Stadter,  C.  O.,  B.  &  B.  Supv.,  M.  P.,  Monroe, 

La.   (1955) 
Stanczyk,  W.,  Detailer,  C.  M.  St.  P.  &  P., 

Chicago,  111.   (1957) 
Starnes,  W.  B.,  Br.  Insp.,  M.  P.,  Kingsville, 

Tex.   (1959) 
Steel,  J.  V.,  Engr.  Acct.,  U.  T.  Co.,  Dallas, 

Tex.  (1953) 
Steohens.   B.   M.,   Jr.,   Asst.   to   Exec.   Vice 

Pres.,  T.  &  N.  O.,  Houston,  Tex.   (1946) 
Stephens,  T.   T-,  Engr.  Insp.,  U.  P.,  Kansas 

City,  Mo.  (1958) 
Stillson,    J.,    Gen.    Fore.-Struc,    P.    R.    R., 

Johnstown,  Pa.   (1959) 
Stinebaugh,  J.   H.,   Supv.  W.   S.  &  Rdwy. 

Mach.,  I.  C  Carbondale,  111.   (1951) 
Stumpff,  G.  A.,  Sr.  Rodman,  St.  L.  S.  W., 

Pine  Bluff,  Ark.   (I960) 
Sturman,    L    J.,   Dist.    Br.    Insp.,   B.   &   O., 

Baltimore,  Md.   (1959) 


Stutes,  S.  A.,  Asst.  Supv.  Struc,  T.  &  N.  O., 

Houston,  Tex.   (1959) 
Sullivan,   P.,  Engr.   Insp.,  W.   P.,   Oroville, 

Calif.   (1957) 
Swanson,  R.  S.,  Asst.  B.  &  B.  Supv.,  N.  P., 

Duluth,  Minn.  (I960) 
Switzer,  G.,  Gen.  Supv.  Struc.  &  Wk.  Equip., 

W.  P.,  Oakland,  Calif.   (1949) 


Talman,  H.  S.,  Gen.  Supv.  B.  &  B.,  C.  &  O., 

Richmond,  Va.   (1956) 
Tange,  M.,  Engr.  Acct.,  T.  &  N.  O.,  Hous- 
ton, Tex.   (1959) 
Tanner,  C.  L.,  Gen.   Fore.  B.  &  B.-W.  S., 

P.  &  S.  F.,  Slaton,  Tex.  (1958) 
Tardy,  F.  E.,  Asst.  Div.  Engr.,  S.  P.,  Tucson, 

Ariz.   (1953) 
Taylor,  W.  L.,  B.  &  B.  Supv.,  Sou.,  Jasper, 

Ala.   (1950) 
Termunde,  W.  L.,  Asst.  Rdm.,  B.  Ry.  of  C, 

Chicago,  111.  (1956) 
Tetreault,  L.  J.,  B.  &  B.  Fore.,  N.  Y.  N.  H. 

&  H.,  Providence,  R.  I.   (1936) 
Thatcher,  C.  H.,  Jr.,  Asst.  Engr.,  C.  &  N. 

W.,  Boone,  Iowa  (1958) 
Thomas,  A.  A.,  Asst.  to  Ch.  Engr.,  C.  &  N. 

W.,  Chicago,  111.   (1961) 
Thomason,  C.  G.,  Bldg.  Insp.,  M.  P.,  Har- 

lingen,  Tex.    (1956) 
Thrasher,  H.  A.,  Asst.  B.  &  B.  Mast.,  C.  N., 

Toronto,  Ont.,  Can.    (1957) 
Throckmorton,  W.  B.,  Ch.  Engr.,  C.  R.  I. 

&  P.,  Chicago,  111.   (1957) 
Tieman,   L.  G.,   Div.   Engr.,   C.   &   N.   W., 

Green  Bay,  Wis.   (1956) 
Tilley,  E.  L.,  Br.  Insp.,  I.  C,  Memphis,  Tenn. 

(1956) 
Todd,  D.   C,  Asst.   Engr.,   P.   R.   R.,   Pitts- 
burgh, Pa.   (1942) 
Toh,  J.   S.,  Br.  Designer,  M.  P.,  St.  Louis, 

Mo.  (1956) 
Towle,  C.  L.,  Ch.  Engr.,  D.  T.  &  I.,  Dear- 
born, Mich.   (1959) 
Tracy,  D.  E.,  B.  &  B.  Supv.,  S.  P.,  El  Paso, 

Tex.  (1956) 
Tracy,  S.  E.,  Supt.  Wk.  Equip.,  C.  B.  &  Q., 

Chicago,  111.   (I960) 
Trenning,  D.  P.,  Drafts.,  C.  M.  St.  P.  &  P., 

Chicago,  111.   (1959) 
Trickey,  R.  E.,  Supt.  B.  &  B.,  B.  &  A.,  Houl- 

ton,  Me.    (1957) 
Trulove,  T-  D.,  B.  &  B.  Supv.,  S.  P.,  Ogden, 

Utah   (1945) 
Turner,  G.  M.,  Asst.  B.  &  B.  Supv.,  N.  P., 

Pasco,  Wash.   (I960) 
Tyckoson,  E.  G.,  Asst.  Ch.  Carp.,  C.  M.  St. 

P.  &  P.,  Chicago,  111.  (1954) 
Tyler,  W.  R.,   Jr.,  Div.  Engr.,  U.  P.,  Poca- 

tello,  Ida.  (1959) 


u 

Urquides,  E.  L.,  Asst.  B.  &  B.  Supv.,  S.  P., 
San  Leandro,  Calif.   (I960) 
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Modern  bridge  foundations 
call  for  Armco  Foundation  Pipe 
. . .  you  can  inspect  them    x 


AFTER   DRIVING 


Steel  !-^ 


& 


for  strength, 

economy, 

durability 


Increasing  highway  construction  has 
made  the  grade  separation  structure 
an  important  part  of  today's  plan- 
ning. With  both  railroads  and  high- 
ways having  a  vital  share  in  these 
structures,  more  and  more  founda- 
tion specifications  read  "Armco 
Foundation  Pipe." 

Long,  straight-driving  lengths  of 
Armco  Pipe  Piles  have  been  proved 
in  service.  Engineers  prefer  them  be- 
cause they  are  easily  inspected  for 
alignment  and  watertightness  after 
driving.  Contractors  like  the  uni- 
form roundness  that  makes  splicing 
quick  and  easy.  For  dimensions  and 
physical  properties,  write  for  your 
copy  of  folder,  "Armco  Foundation 
Pipe."  Welded  Pipe  Sales  Division, 
Armco  Drainage  &  Metal  Products, 
Inc.,  5701  Curtis  Street,  Middletown, 
Ohio. 


ARMCO  Drainage  &  Metal  Products 
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Vanderpool,  G.  R.,  Br.  Engr.-West.  Lines, 
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Dunsmuir,  Calif.   (1958) 
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F.  E.  C,  St.  Augustine,  Fla.  (1951) 
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Wachtel,  C.  D.,  Asst.  Engr.,  M.  P.,  St.  Louis 
1,  Mo.  (1958) 

Wachter,  C.  EL,  B.  &  B.  Mast.,  C.  N.  R.,  Port 
Arthur,  Ont.,  Canada  (1957) 

Wade,  E.  B.,  Asst.  Div.  Engr.,  T.  &  N.  O., 
Houston,  Tex.   (1959) 

Wagner,  W.  R.,  Div.  Engr.,  C.  &  N.  W., 
Green  Bay,  Wis.   (1957) 

Walker,  D.  L.,  Gen.  Fore.  B.  &  B.-W.  S., 
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Mo.  (1959) 
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delphia, Pa.   (1958) 
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ington,  111.    (1942) 
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(1948) 
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Walton,  W.  F.,  Gen.  Fore.  B.  &  B.-W.  S., 
A.  T.  &  S.  F.,  Las  Vegas,  N.  M.  (1959) 

Wang,  A.  B.,  Supv.  B.  &  B.,  Monon,  La- 
fayette, Ind.   (1950) 

Ware,  W.,  Div.  Engr.,  C.  R.  I.  &  P.,  Little 
Rock,  Ark.    (1956) 

Warfield,  H.  Jr.,  (Ret.),  Insp.  M.  of  W., 
P.  R.  R.,  New  Brunswick,  N.  J.  (1952) 

Warfield,  W.  B.,  Supv.  Struc,  P.  R.  R.  -  P. 
R.  S.  L.,  Camden,  N.  J.  (1951) 

Warren,  T-  A.,  Br.  Insp.,  M.  P.,  San  Antonio, 
Tex.   (1955) 

Warrenfells,  J.  F.,  Ch.  Engr.,  Jack.  Term., 
Jacksonville,  Fla.    (1946) 

Waterman,  L.  B.,  Engr.  Maint.  Equip.,  B. 
&  O.,  Baltimore,  Md.   (1959) 

Watkins,  A.  B.,  B.  &  B.  Supv.,  Sou.,  Charles- 
ton, S.  C.  (I960) 

Watkins,  J.  F.,  B.  &  B.  Supv.,  Sou.,  Tuscum- 
bia,  Ala.   (1958) 

Watson,  S.  L,  Ch.  Drafts.,  C.  &  N.  W., 
Chicago,  111.   (1961) 

Weaver,  W.  R.,  Ch.  Mech.  Off.  &  Ch.  Engr., 
P.  &  S.,  Brookville,  Pa.   (1951) 


Webber,  G.  R.,  B.  &  B.  Fore.,  C.  M.  St.  P. 
&  P.,  Tacoma,  Wash.   (1948) 

Weeks,  A.  H.,  B.  &  B.  Insp.,  N.  Y.  C,  Wa- 
tertown,  N.  Y.  (1957) 

Weikal,  J.  K.,  Asst.  Div.  Engr.,  E.-L.,  Hor- 
nell,  N.  Y.  (1959) 

Welch,  J.  W.,  Supv.  B.  &  B.,  F.  E.  C,  St. 
Augustine,  Fla.  (1943) 

Welch,  V.  J.,  Prin.  Asst.  Engr.,  B.  &  A., 
Houlton,  Me.    (1958) 

Weller,  R.  C,  Div.  Engr.,  C.  N.,  Lon- 
don, Ont.,  Can.   (1957) 

Weyand,  J.,  Drafts.,  U.  P.,  Denver,  Colo. 
(1958) 

Wheeler,  N.  J.,  Design,  Const.  Engr.,  Mon- 
on., Lafayette,  Ind.   (I960) 

White,  L.  H.,  Supv.  B.  &  B.,  I.  C,  New 
Orleans.  La.   (1946) 

White,  R.  D.,  Div.  Engr.,  St.  L.  -  S.  F., 
Amory,  Miss.   (1959) 

White,  S.,  Gen.  B.  &  B.  Supv.,  S.  P.,  San 
Francisco,  Calif.    (1946) 

Wiemer,  H.  C,  B.  &  B.  Supv.,  N.  P.,  Du- 
luth,  Minn.   (1957) 

Wiklund,  W.  W.,  Asst.  Supv.  B.  &  B.,  G. 
N.,  Havre,  Mont.   (1955) 

Wilcoxson,  W.  D.,  Asst.  Supvr.  B.  &  B.,  L. 
&  N.,  Covington,  Ky.   (1959) 

Wilkin,  R.  L.,  Asst.  Engr.,  C.  M.  St.  P.  &  P., 
Chicago,  111.    (1959) 

Williams,  C,  Asst.  Supv.  B.  &  B.,  C.  &  O., 
Ashland,  Ky.   (1950) 

Williams,  D.  R.,  Br.  Insp.,  C.  &  E.  I.,  Dan- 
ville, 111.   (1956) 

Williams,  J.  B.,  Asst.  Ch.  Engr.,  S.  I.,  Spo- 
kane, Wash.  (1959) 

Williams,  J.  R.,  Asst.  Engr.  Br.,  C.  R.  I.  & 
P.,  Chicago,  111.  (1959) 

Williams,  L.  L.,  B.  &  B.  Supv.,  L.  &  N, 
Mobile,  Ala.   (1959) 

Williams,  N.  H.,  Trk.  Supv.-Sys.,  D.  &  H., 
Albany,  N  Y.  (1947) 

Williams,  W.  T.,  B.  &  B.  Supv.,  T.  &  N.  O., 
Ennis,  Texas    (1956) 

Williamson,  H.  M.,  Ch.  Engr.,  S.  P.,  San 
Francisco,  Calif.   (I960) 

Wilson,  H.  E.,  Asst.  Ch.  Engr.-Sys.,  A.  T. 
&S.  F.,  Chicago,  111.  (1959) 

Wilson,  H.  M.,  Supv.  Struc,  P.  R.  R.,  Chi- 
cago, 111.   (1953) 

Wilson,  R.  P.,  Supv.  B.  &  B.,  C.  &  O.,  Hin- 
ton,  W.  Va.  (1948) 

Winn,  J.  J.,  Div.  Engr.,  B.  &  M.,  Concord, 
N.  H.  (1959) 

Wintoniak,  S.  G.,  Supv.  Struc,  P.  R.  R., 
New  York,  N.  Y.  (1953) 

Witherspoon,  J.  P.,  Mast.  Carp.,  S.  A.  L., 
Savannah,  Ga.  (1948) 

Wohlschlaeger,  M.  A.,  Asst.  Engr.,  M.  P., 
St.  Louis,  Mo.   (1958) 

Wold,  O.  R.,  B.  &  B.  Supv.,  N.  P.,  Spokane, 
Wash.  (1957) 

Wood,  R.  E.,  Supv.  B.  &  B.,  G.  N.,  Great 
Falls,  Mont.   (1954) 

Woolford,  F.  R..  Ch.  Eng.,  W.  P.,  San  Fran- 
cisco, Calif.   (1950) 
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RESIST  CORROSION 

PROTECTIVE  COATING  600  is  compounded  for  bridges, 
rails  and  railroad  splice  bars,  either  in  the  laying  of  new 
rails  or  for  applying  to  existing  rail  joints  without  loosen- 
ing or  removing  bolts  or  bars. 

This  product  is  producing  excellent  results  in  coating  of 
tunnel  rails  and  rails  subjected  to  brine  drippings  from 
refrigerator  cars. 

PROTECTIVE  COATING  600  is  a  solvent  cut  back  lead 
compounded  product  with  a  pour  point  of  0°  F.  for  ease 
of  application,  brushing  or  air  spraying,  particularly  in 
low  temperature  use. 

Write  for  Engineering  Data  Bulletin  B-32-RR 


The  BROOKS  OIL  Company 

Established  1876 

General  offices  and  U.S.  plant:    3304  East  87th  Street*  Cleveland  27,  Ohio 
Canadian  offices  and  plant:    461  Cumberland  Avenue*    Hamilton,  Ontario 
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Worden,  R.  K.,  Gen.  Fore.  B.  &  B.-W.  S.,  Youngblood,  R.  A.,  Proc.  Supt.  B.  &  B.,  C. 
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Anderson,  J.  L.   (Ret.),  Supv.  B.  &  B.,  M.  P.,  136  Pacific  St.,  Osawatomie,  Kans 1931 
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Brice,  W.  T.,  (Ret.),  B.  &  B.  Mast.,  C.  N.,  General  Delivery,  Riverhurst, 

Sask.,  Can 1946 

Budzenski,  F.  N.,  (Ret.),  Gen.  Fore.,  C.  &  N.  W.,  800  Pine  St.,  Antigo,  Wis 1938 

Bunge,  W.  H.  (Ret.),  Asst.  Engr  ,  M.  P.,  4510  Waring,  Houston  27,  Texas 1941 


c 

Carothers,  M.  D.,  (Ret.) ,  Asst.  Ch.  Engr.,  G.  M.  &  O.,  705  E.  Washington,  St., 
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Carter,  J.  W.  (Ret.),  B.  &  B.  Supv.,  Virginian,  2410  Brandon  Ave.,  S.  W.,  Roanoke, 
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■  Ba"ast  deck  plates  •  Tie  spacer  bars  •  Electrical  conduit  •  Girder 
IN    I  H tot  I  cover  and  protection  plates  •   Bridge  railings  •   Bridge  drainage 

APPLICATIONS   I  svstems  *  Trough  plates  •  Pier  protection  plates  •  Transfer  bridge 
pontoons    •    Signal  and  bridge  warning  masts    •    Fire  curtains 


WROUGHT  IRON 

checks  corrosion,  prevents 
premature  fatigue  failure 

On  bridge  applications,  corrosion  and  fatigue  failure  take  a  daily  toll  from 
the  life  expectancy  of  ordinary  metals.  4-D  Wrought  Iron  is  different.  It's 
a  unique  composition  of  iron  silicate  fibers  and  high  purity  iron.  And, 
this  difference  gives  4-D  Wrought  Iron  the  ability  to  absorb  the  relentless 
punishment  of  corrosion,  shock  and  vibration. 

HOW  4-D  WROUGHT  IRON  FIGHT  CORROSION 

The  iron  silicate  in  4-D  Wrought  Iron  actually  puts  corrosion  to  work. 
4-D's  mechanical  barrier  of  fibers  detours  corrosion  and  forces  it  to 
extend  over  the  surface  of  the  metal  in  an  adherent,  protective  coating. 
Only  4-D  Wrought  Iron  offers  this  kind  of  protection  from  corrosion. 

WHAT  ABOUT  FATIGUE  FAILURE? 

In  resisting  fatigue,  the  iron  silicate  fiber  network  is  again  the  key.  With 
most  metals,  fractured  ends  correspond  to  a  broken  lump  of  sugar. 
Fibrous  4-D  Wrought  Iron,  when  fractured,  resembles  a  splintered 
hickory  plank.  4-D's  unique  structure  minimizes  stress  concentrations 
caused  by  shock  and  vibration — prevents  early  fatigue  failure. 

For  additional  information,  write  for  our  railroad  bulletin.  It  describes 
other  applications  where  4-D  Wrought  Iron's  resistance  to  corrosion  and 
fatigue  has  provided  low  cost  per  year  of  service. 

. . .  and  the  plus  factor  isBYERS97  years  of  piping  experience 

a     PIPING  PRODUCTS:  Wrought  Iron   •   PVC  •   Steel 
ROLLED   PRODUCTS:    Plates,    Billets   and    Bars   • 
Wrought  Iron  •  Stainless  and  Alloy  Steel 
Railroad  Sales  Headquarters :  1 120  Girard  Building,  Philadelphia  2,  Pennsylvania  •  Offices  throughout  the  country 
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In  Nebraska — Here  a  section  of  cast  iron 
pipe  is  being  relocated.  Twenty-five  years 
old,  the  pipe  is  still  in  excellent  condition — 
has  never  required  major  repair  ...  or  re- 
placement. 


DON'T  BE 
FOOLED  BY 
INITIAL  PIPE 
COSTS... 

You  save  with  cast  iron  pipe 

Sometimes  the  first  cost  of  jobs 
where  cast  iron  pipe  is  specified, 
is  higher  than  similar  projects 
using  cheaper  pipe.  Yet,  in  the 
long  run,  cast  iron  pipe  costs  less! 
Here's  why : 

•  Cast  iron  pipe  rarely  requires 
repairs.  Its  rugged  construction, 
corrosion-resistant  qualities  and 
bottle-tight  rubber-ring  joints  will 
withstand  the  most  severe  pres- 
sures. Once  an  investment  is  made 
in  cast  iron  pipe,  it  is  usually  your 
first  and  last  cost  because  of  the 
absence  of  maintenance  or  repairs. 

•  Cast  iron  pipe  is  built  to  last — 
99  American  cities  will  testify  to 
that.  They've  had  cast  iron  pipe 
installations  in  constant  use  for 
over  a  century!  In  fact,  in  Ver- 
sailles, France,  they're  still  using 
cast  iron  pipe  water  mains  that 
were  laid  in  1664!  Once  cast  iron 
pipe  is  in  the  ground,  it  stays  there! 
Don't  be  fooled  by  "low-cost" 
pipe.  Insist  on  the  pipe  that  will 
actually  save  you  money  over  a 
period  of  years  .  .  . 


CAST    IRON     PIPE 

THE    MARK    OF   THE  100-YEAR    PIPE 

Cast  Iron  Pipe  Research  Association,  Thos.  F.  Wolfe, 
Managing  Director  •  3440  Prudential  Plaza,  Chicago  1,  Illinois 
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CONLEY  SLIDING  JOINTS 

For  the  prevention  of  rail  buckling  —  or 

pulling  apart  in  welded  rail  track ; 

—  on  trestles  —  curves  or  other  critical  locations 

Conley  Sliding  Joints  are  built  to  meet  the  requirements  of  modern  high-speed  trains.  The  type 
pictured  above  is  made  of  two  principal  members— manganese  for  long  wear  under  extra  heavy 
duty  service— and  standard  rail  for  simplicity  of  construction  and  ease  of  installation  in  the  field. 
Provisions  for  expansion  and  contraction  can  be  varied  in  manufacture  to  meet  track  conditions. 
Expansion  or  contraction  is  permitted  within  the  units  by  simply  allowing  the  wing  rail  to  move 
forward  or  backward.  The  heavy  base  (approximately  2,400  pounds  each)  provides  a  solid 
foundation  for  the  sliding  wing  rail.  These  joints  will  effectively  permit  track  expansion  and 
contraction. 

CONLEY  FROG  &  SWITCH  COMPANY 

362  Bodley  Ave.     •    P.  O.  Box  3188 

MEMPHIS  9,  TENNESSEE 
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For  fast,  easy  control  of  weeds  and 

brush,  use  one  of  these  effective 

DuPont  Chemicals 


TELVAR® 

monuron  weed 
killer 


KARMEX® 

diuron  weed 
killer 


AMMATE® 

weed  and  brush 
killer 


DYBAR® 

fenuron  weed  and 
brush  killer 


Just  one  application  of  Du  Pont  "Telvar"  monuron 
or  "Karmex"  diuron  weed  killer  controls  weeds  for 
a  season  or  longer.  "Telvar"  and  "Karmex"  used 
separately  or  in  combination  with  other  chemicals 
or  weed  oil,  provide  the  base  for  efficient,  econom- 
ical weed-control  programs,  and  reduce  annual  main- 
tenance costs. 

The  selection  of  the  proper  Du  Pont  weed  killer, 
"Telvar"  or  "Karmex"  depends  on  various  condi- 
tions of  soil  type  and  moisture.  Du  Pont  Weed- 
Control  Specialists  are  ready  to  aid  you  in  choosing 
the  proper  chemical  and  in  planning  an  efficient 
and  economical  weed-control  program.  "Telvar" 
and  "Karmex"  are  wettable  powders,  and  are  non- 
volatile, non-flammable,  non-corrosive  and  low  in 
toxicity  to  humans  and  livestock. 

Where  brush  is  a  problem,  use  Du  Pont  "Ammate" 
weed  and  brush  killer.  "Ammate"  assures  long- 
term  brush  control,  which  means  lower  maintenance 
costs.  Because  "Ammate"  is  non-volatile,  it  can  be 
used  on  rights-of-way,  even  when  they  adjoin  crop- 
land planted  to  sensitive  crops. 

New  Du  Pont  "Dybar"  fenuron  weed  and  brush 
killer  is  a  pelleted  product  for  dry  application  to 
the  ground.  It's  easy  to  apply  by  hand  or  broad- 
cast equipment.  Any  way,  a  greater  payload  is 
possible  with  "Dybar"  over  liquid  sprays. 


sum 
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Better  Things  For 

Better  Living 
.  Through  Chemistry 


E.  I.  DU  PONT  DE  NEMOURS  &  CO.  (INC.) 

Industrial  and  Biochemical  Dept. 
Wilmington  98,  Delaware 
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Cox,  E.  W.,  Mgr.  Ry.  Sis.,  W.  T.  Cox  Co..  2200  W.  75th  St.,  Kansas  City  15,  Mo I960 

Crosby,  R.  C,  Vice  Pres.,  Kershaw  Mfg.  Co.,  P.  O.  Box  1711,  Montgomery  1,  Ala 1961 

Cross.  E.  T.,  Vice  Pres.,  Armco  Drainage  &  Metal  Prod.,  Inc.,  Middletown,  Ohio.  .  .  1946 
Cummins,  C.  P.,  Br.  Engr.,  St.  L.  Co.  Div.  of  Hiways,  Clayton,  Mo .....5,t.„ 1948 

D 

Davidson,  T.,  Asst.  Mgr.,  Globe  Chemical  Company,  80  E.  Jackson  Blvd.,  Chicago.  111. .  .  1955 
Davis,  V.  W.,  Mgr.  R.  R.  Sis.,  Armco  Drainage  &  Metal  Prod.,  P.  O.  Box   1343, 

Atlanta,   Ga I960 

Denton,  J.  H.,  Sis.  Engr.,  Southern  Amiesite  Asphalt  Co.,  3401  5th  Ave.,  N., 

Birmingham,  Ala 1958 

Detzel,  G.  E.,  Geo.  E.  Detzel  Co.,  1231  Draper  St.,  Cincinnati  14,  Ohio 1945 

Deubel,  H.  R.,  Mgr.  RR.  Div.,  Chicago  Pneumatic  Tool  Co.,  936  E.  87th  St., 

Chicago   19,  111 •  ■•  1956 

Duffie.  F.  T-,  Engr.  Serv.  Repr.,  Linde  Co.,  Oxweld  R.  R.  Dept., 

230  N.   Michigan   Ave.,   Chicago,   111 1946 


Eaton,  E.  L.,  Dir.  Fact.  Rep.,  Strato-Tower  Div.,  Young  Spring  &  Wire, 

P.  O.  Box  103,  Elkart,  Ind 1959 

Eckert,  F.  L.,  Schramm.  Inc.,  West  Chester,  Pa 1958 

Enstrom.  W.  A.,  Mgr.  Trk.  Mat'ls.  Div.,  Pettibone  Mulliken  Corp.,  4710  W.  Division 

St.    Chicago.  Til 1956 

Evans,  R.,  R.  R.  Sis.  Engr.,  Armco  Drainage  &  Metal  Prod..  Inc., 

20  N.  Wacker  Dr.,  Chicago  6,  111 1959 

Evinger,  F.  W.,  R.  R.  Rep.,  The  Leon  Co.,  3243  Euclid  Ave.,  Apt.  #2A,  Berwyn,  111.        1946 
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Jaifimont 


RAILWAY      MOTOR      CARS 
AND     WORK      EQUIPMENT 


INSPECTION  MOTOR  CARS 
SECTION  MOTOR  CARS 
GANG  MOTOR  CARS 
PUSH  CARS  AND  TRAILERS 
HY-RAIL  CARS  AND 

HY-RAIL  EQUIPMENT 
BALLAST   MAINTENANCE   CARS 
"WEED  MOWERS 
WEED  SPRAYERS 
"WEED  BURNERS 
EXTINGUISHER  CARS 
"DERRICK  CARS 
GROUTING  OUTFITS 
OIL  SPRAYERS 


*SPOT  TAMPERS 
♦HYDRAULIC  POWER  TOOLS 
*TIE  REMOVERS 
*TIE  HANDLERS 

RAIL  LIFTERS 
*TIE  BED  SCARIFIERS 

SPIKE   PULLERS 
*TIE  UNLOADERS 
*TIE  PLUG  INSERTERS 

TIE  NIPPERS 
*CRIB  REDUCERS 
*TIE  BRUSHES 

TIE  SPRAYERS 
*TIE  COATERS 


"THESE  UNITS  ARE  ACTUATED  EITHER  COMPLETELY 
OR  PARTIALLY  BY  HYDRAULIC  POWER 


FAIRMONT  RAILWAY  MOTORS,  INC.,  FAIRMONT,  MINNESOTA 


80  Associate  Members 

Joined  In 

F 

Fechtner,  O.  R.,  Div.  Prod.  Mgr,  Pettibone  Mulliken  Corp.,  4710  W.  Division  St., 

Chicago  51,  111 1956 

Filkins,  A.  J.,  Pres.,  Filkins  &  Son  Co.,  299  N.  Linden,  Palatine,  111 1927 

Fletcher,  R.  L.,  Struct.  Engr.,  Timber  Engineering  Co.,  1319  18th  St.,  N.  W., 

Washington,   D.   C 1947 

Flinn,  L.  E.,  Asst.  Vice  Pres.  RR.  Div.,  Dearborn  Chemical  Co.,  375  Merchandise 

Mart,  Chicago  54,  111 1949 

Flood,  H.  E.,  Sis.  Prom.  Mgr.,  Duff-Norton  Co.,  P.  O.  Box  1998,  Pittsburgh  30,  Pa. .  .  .  I960 
Frederick,  H.  Z.,  Mgr.,  Ry.  Sis.  Div.,  The  R.  C.  Mahon  Co.,  Detroit  34,  Mich 1950 

G 

Gibboney,  J.  L.,  Vice  Pres.,  Nat'l.  Aluminate  Corp.,  422  No.  Dover  St., 

La  Grange  Park,  111 1949 

Giles,  J.  M.,  Spl.  Rep.,  Off-Track  Equip.,  Caterpillar  Tractor  Co.,  Peoria  8,  111 1938 

Gilhooley,  T.  E,  S.  E.  Dist  Mgr.,  Pettibone  Mulliken  Corp.,  2232  Taylor  Farm  Rd., 

Lynchburg,  Va I960 

Glassgold,  I.  L.,  Pres.,  Masonry  Resur.  &  Con.  Co.,  Inc.,  B.  &  O.  Coal  Pier, 

Baltimore,    Md 1950 

Grego,  L.  A.,  Sis.  Engr.  RR.  Div.,  Pettibone  Mulliken  Corp.,  141  W.  Jackson  Blvd., 

Chicago  4,  111 1956 

Gunther,  E.  C,  Dist.  Sis.  Mgr.,  Duff  Norton  Co.,  4937  W.  Belmont  Ave.,  Chicago 

41,   111 I960 

H 

Haarvei,  O.  A.,  Sis.  Engr.,  Spider  Staging  Sis.  &  Serv.  Co.,  511  Fraces  Ave., 

Loves  Park,  111 1958 

Hansen,  P.  O.,  Ohio  Sis.  Mgr.,  Armco  Drainage  &  Metal  Prod.,  Inc.,  1820  N.  W. 

Boulevard,  Columbus  15,  Ohio 1959 

Henley,  L.  C,  Sis.  Rep.,  Dearborn  Chemical  Co.,   375   Merchandise  Mart,  Chicago 

54,  111 I960 

Hickey,  J.  F.,  Pres.,  Baker  &  Hickey  Co.,  P.  O.  Box  5008,  Tri-Village  Sta., 

Columbus  12,  Ohio 1946 

Higgs,  J.  A.,  Rep.,  The  Queen  City  R.  R.  Constr.   Inc.,   1222   Clifton  Rd.,  N.  E., 

Atlanta   7,   Ga 1959 

Hoelzel,  W.  N.,  Asst.  Vice  Pres.  Sis.,  Screw  &  Bolt  Corp.  of  America,  Gary  Div., 

122  S.  Michigan  Ave.,  Chicago  3,  111 1949 

Hofer,  P.,  East  Dist.  Mgr.,  Pettibone  Mulliken  Corp.,  350  Fifth  Ave., 

New  York  1,  N.  Y 1956 

Hoffman,  T.  E.,  Factory  Rep.,  Zone  Co.,  2502  Wilson  St.,  Falls  City,  Nebr 1949 

Hoglund,   C.   B.,   Lee   Turzillo   Contracting   Co.,   P.   O.   Box   9232,   Prairie  Village, 

Kant. 1959 

Holmberg,  V.  V.,  Vice  Pres.,  The  Ellington  Miller  Co.,  25  E.  Jackson  Blvd., 

Chicago  4,  111 !942 

Holmes,  J.  L.,  Rep.,  Bird  &  Son,  Inc.,  721  Second  Ave.,  West  Haven,  Conn 1956 

Holstein,  F.  W.,  Pres,  Fred  W.  Holstein  Co,  Hopatcong,  N.  J 1948 

Hopkins,  W.  S,  Jr.,  Tech.  Rep,  Air  Reduction  Sales  Co,  326  N.  Broad  St,  Lititz,  Pa.   1949 

I 

Itter,  R.  C,  Sis.  Corresp,  Pettibone  Mulliken  Corp,  4710  W.  Division  St, 

Chicago  51,  111 !957 

J 

Jacobson,  A.  E,  Serv.  Engr,  Linde  Air  Prod.  Co,  230  N.  Michigan  Ave, 

Chicago.   Ill !950 

Johnson,  I.  K,  Const.  Supt,  Linnan  Const.  &  Engr,  Inc.,  3958  N.  54th  St, 

Milwaukee   16,  Wis !953 

Johnson,  S.  C,  Vice  Pres.-R.  R.  Dept,  Dearborn  Chemical  Co,  Rm.  375  Merchandise 

Mart,  Chicago  54,  111 ■•  •  •  ■  I960 

Jones,  E.  L,  Sis.  Engr,  American  Crankshaft  Co,  510  Morehead  St,  Charlotte,  N.  C. .  .  .1957 
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FLINTKOTE 


PRODUCTS  FOR 


RAILROADS 


PROTECTIVE  COATINGS  •  Asphalt  Emulsions  •  Asphalt  Cutbacks 

•  Latex  Base  Types  •  Car  Cements  (Spray,  Brush  and  Trowel) 

SPECIALTIES  •  Asphalt  Base  Aluminum  Paint  •  Insulation  Coatings 

•  Sound  Deadening  •  Waterproofing  and  dampproofing  materials 

FLOORINGS -Asphalt  Mastic  (cold-applied)«  Latex  Flooring&Under- 

layment  •  Tile  Cements  •  Anti-Slip  Coating  •  Floor  Patching  Materials 

BUILDING  MATERIALS  •  Roll  Hoofing  •  Roof  Coatings  •  Asphalt 
Shingles  and  Siding  •  Insulation  Wallboard,  Tile  &  Plank 


For  particulars,  descriptive  litera- 
ture, write  The  Flintkote  Company, 
Industrial  Division,  30  Rockefeller 
Plaza,  New  York  20,  New  York. 

Flintkote:  Manufacturer  of  Diversi- 
fied Products  for  Home  and  Industry 


FLINTKOTE 


82  Associate  Members 

Joined  In 

K 

Kellogg,  J.,  RR.  Sis.  Rep.,  National  Lead  Co.,  Ill  Broadway,  New  York  6,  N.  Y 1956 

Kelly,  R.  J.,  Kelly  System  Inc.,  422  N.  Western  Ave.,  Chicago,  111 1958 

Khoury,  T.  N.,  Engrg.  Rep.,  American-Marietta  Co.,  101  E.  Ontario,  Chicago,  111 I960 

Kleinkort,  J.   P.,  Prod.   Mgr.,  American  Brake  Shoe   Co.,    155   N.   Wacker   Drive, 

Chicago,  111 I960 

Kiosk,  L.,  Contract.  M.  of  W.,  New  York  City  Transit  Authority, 

1555  Grand  Concourse,  New  York  52,  N.  Y 1959 

Krueger,  T.  W.,  Vice  Pres.  &  Gen.  Mgr.,  Duff-Norton  Co.,  P.  O.  Box  1889,  Pitts- 
burgh 30,  Pa I960 

L 

Lacey,  J.  W.,  Rep.  R.  R.  Dept.,  Linde  Air  Products  Co.,  230  N.  Michigan  Ave., 

Chicago  1,  111 1946 

LaFortune,  L.,  Ry.  Sis.,  Detroit  Graphite  Div.,  The  Valspar  Co.,  7701  W.  47th  St., 

Lyons,  111 1959 

Langguth,  R.  W.,  R.  R.  Sis.  Engr.,  Armco  Drainage  &  Metal  Prod.,  4345  Lyndale 

Ave.,  No.,  Minneapolis   12,  Minn I960 

Layer,  J.   P.,   R.   R.   Sis.   Engr.,   Armco  Drainage  &  Metal   Prod.,   P.   O.   Box    170, 

Middletown,   Ohio    I960 

Leff,  L.  J.,  Dept.  Head,  Pettibone  Mulliken  Corp.,  4710  W.  Division  St.,  Chicago 

51,   111 1960 

Lehmkuhl,  E.  J.,  Sis.  Mgr.,  Arcair  Co.,  Lancaster,  Ohio I960 

Lipscomb,  W.  P.,  Mgr.  RR.  Sis.,  Armco  Drainage  &  Metal  Prod.,  Inc.,  P.  O.  Box  1699, 

Houston,  Texas 1956 

Lloyd,  F.  G.,  Serv.  Engr.,  Dearborn  Chem.  Co.,  Atlanta,  Ga 1957 

Lunde,  A.  C,  Ry.  Sis.,  Detroit  Graphite  Div.,  The  Valspar  Corp.,  7701  W.  47th  St., 

Lyons,  111 1959 

Luther,  L.  A.,  Serv.  Engr.,  Ingersoll  Rand  Co.,  1121  Hamilton  Ave.,  Palo  Alto  Calif. .  .  .  1945 
Lynch,  J.  K,  Dist.  Sis.  Mgr.,  Con.  Prod.  Div.,  American  Marietta  Co.,  3431  -27th 

Ave.,  No.,  P.  O.  Box  5563,  No.  Birmingham  Sta.,  Birmingham  3,  Ala 1951 

Lyon,  C.  A.,  Vice  Pres.,  Nisso  Master   Builders   Co.,   Ltd.,   New   Ohtemachi   Bldg., 

Chiyoda-ku,  Tokyo,  Japan    1945 

Mc 

McFarland,  J.  R.,  Pres.,  L.  D.  McFarland  Co.,  Sandpoint,  Ida 1959 

McGrath,  F.  E.,  Pres.,  Elder  Trailer  &  Body,  Inc.,  4830  Race  St.,  Denver  16,  Colo I960 

McMahon,  R.  D.,  Div.  Mgr.,  Fabreeka  Prod.  Co.,  Inc.,  15  St.  Albans  Circle,  Newton 

Square,  Pa 1955 

M 

Mabry,  D.  B.,  Mgr.  Lumb.  Sis.,  T.  J.  Moss  Tie  Co.,  700  Security  Bldg.,  St.  Louis,  Mo. .  .  .  1948 
Mains,  W.  W.,  Vice  Pres.,  Armco  Drainage  &  Metal  Prod.,  Inc.,  P.  O.  Box   1699, 

Houston  1,  Tex I960 

Mann,  E.  A.,  Pres.,  Champion  Transportation  Sis.,  Inc.,  222  W.  Adams  St., 

Chicago  6,  III 1951 

Mann,  L.  S.,  Sis.  Mgr.,  R.  R.  Div.,  Daubert  Chemical  Co.,  4700  S.  Central,  Chicago,  111. .  I960 

Mann,  R.  E.,  Pres..  Modern  Supply  Co.,  222  W.  Adams  St.,  Chicago  6,  111 1961 

Maurere,  S.  S.,  West  Div.  Mgr.,  Fabreeka  Products  Co.,  8137  Ridgeway,  Skokie,  111..  .  .1952 
Meyers,  W.  F.,  Engr.  Mgr.,  Rockwell  Standard  Corp.,  100  Clark  St.,  Detroit  32,  Mich..  .  I960 
Mull,  R.  A.,  Sis.  Rep.,  American  Brake  Shoe  Co.,  R.  R.  Prod.  Div.,   1995  Railway 

Exchange  Bldg.,  St.  Louis  1,  Mo I960 

Myers,  D.  R.,  Sis.  Rep.,  R.  R.  Sis.,  Patterson  Sargent  Co.,  1882  S.  Normal  Ave., 

Chicago  16,  111 1952 

N 

Needham,  L.  H.,  Pres.,  The  Penetryn  System,  Inc.,  2294  Scranton  Rd.,  Cleveland  Ohio  1946 
Nicholson,  L.  P.,  Ry.  Rep.,  Portland  Cement  Association,  33  W.  Grand  Ave., 

Chicago  10.  Ill 1958 

Nuckols,  L.  T.,  Engr.  Consult.,  %  Greenbrier  Hotel,  White  Sulphur  Springs,  W.  Va. .  .  .  1951 
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The  JACKSON   COMPACTOR 


IDEAL  FOR  BLACKTOPPING  PLATFORMS, 
CROSSINGS  &  WALKS  -  COMPACTING 
GRANULAR  SOILS,  etc. 


The  JACKON  delivers  as  many  as 
4200  THREE-TON  blows  per  minute, 
is  self-propelling  and  will  compact 
bituminous  mixes  in  5"  layers  close 
to  maximum  density  at  the  rate  of 
600  sq.  yds.  per  hour  .  .  .  the  han- 
diest, most  efficient  means  of  black- 
topping  walks,  crossings,  drives  and 
consolidating  granular  soils  in  sub- 
bases,  fills,  etc.  Operates  on  110  V, 
3-phase,  60  cy.  A.C.  from  commer- 
cial source,  any  Jackson  Portab'e 
plant,  or  the  Jackson  auto-trai!er 
with  generator  and  hydraulic  pick- 
up of  Compactor.  Write  or  phona 
for  comolete  details. 


JACKSON  VIBRATORS,  INC 


LUDINGT0N 
•  MICH.  U.S.A. 


84  Associate  Members 

Joined  In 
P 

Patterson,  R.,  Const.  Consult.,  80  E.  Jackson  Blvd.,  Chicago  4,  111 1946 

Patton,  R.  C,  Roy  C.  Patton  Co.,  3416  Silvet  Palm  Rd.,  Jacksonville  Beach,  Fla 1952 

Phillips,  R.  O.,  Asst.  to  Pres.,  The  Zone  Co.,  Fireplate  Div.,  P.  O.  Box  789, 

Fort  Worth,  Texas 1956 

Piepmeier,  A.  L.,  Vice  Pres.,  Turner  Engineering  Co.,  112  Union  St., 

Nashville  3,  Tenn 1953 

Pinnell,  R.  A.,  Jr.,  Pres.,  Lift  Slab  Research  &  Development,  8546  Broadway, 

San  Antonio,  Tex 1959 

Polk,  P.  W.,  Vice  Pres.  &  Gen.  Mgr.,  Buckeye  Iron  &  Brass  Works,  P.  O.  Box  883, 

Dayton   1,  Ohio    I960 

Prugh,  R.  B.,  Sis.  Develop.  Mgr.,  Buckeye  Iron  &  Brass  Works,   P.   O.   Box   883, 

Dayton   1,  Ohio    I960 


R 

Reilly,  W.  C,  Director  Person.  &  Asst.  Sis.  Mgr.,  Conley  Frog  &  Switch  Co.,   362 

Bodley  Ave.,  Memphis  9,  Tenn I960 

Roof,  W.  B.,  Const.  Engr.  &  Asst.  to  R.  R.  Sis.  Vice  Pres.,  Armco  Drainage  & 

Metal  Prod.,  Inc.,  Curtis  St.,  Middletown,  Ohio 1958 

Ruhl,  D.  A.,  Prop.  Engr.,  Joliet  Arsenal,  Joliet,  111 1948 


s 

Schneider,  C.  A.,  Pres.,  Schneider  Const.  Co.,  Inc.,  3004  W.  Dallas  Ave., 

Houston,  Texas 1956 

Scroggs,  J.  E.,  Mgr.  R.  R.  Dept.,  Carter- Waters  Corp.,  2440  Pennway, 

Kansas  City,  Mo 1958 

Seppa,  K.  E.,  Sis.  Engr.,  Armco  Drainage  &  Metal  Prod.,  1320  S.  W.  Broadway  Ave., 

Portland  1,  Ore I960 

Shipley,  M.  S.,  Pres.,  The  Esbec  Corp.,  P.  O.  Box  929,  Stamford,  Conn I960 

Smith,  C.  E.,  Dist.  Sis.  Mgr.,  American  Brake  Shoe  Co.,  3318  W.  12th  St.,  Houston, 

Tex 1960 

Smith,  D.  C,  Sis.  Mgr.,  Wood  Pres.  Div.,  Koppers  Co.,  Inc.,  750  Koppers  Bldg., 

Pittsburgh  19,  Pa 1958 

Sondag,  G.  W.,  Mgr.  R.  R.  Sis.  Armco  Drainage  &  Metal  Prod.,  Inc.,  2180  Milvia  St., 

Berkeley  4,  Calif I960 

Storer,  J.  W.,  Vice  Pres.,  Osmose  Wood  Preserving  Co.,  1214  Regent  St.,  Madison  5, 

Wis 1961 


T 

Tesnow,    E.    H.,    Gen.    Fore.,    Pettibone    Mulliken    Corp.,    4710    W.    Division    St., 

Chicago,  111 1960 

Thomas,   J.   M.,   Mgr.   R.   R.   Sis.,   Armco  Drainage   &   Metal   Prod.,    1320   S.   W. 

Broadway  Ave.,  Portland   1,  Ore I960 

Thoresen,  H.  B.,  Slsmn.,  Globe  Chemical  Co.,  80  E.  Jackson  Blvd.,  Chicago,  J$l 1955 

Truss,  F.  W.,  Mgr.,  RR.  Sales,  Armco  Drainage  &  Metal  Prod.  Inc.,  10  S. 

Brentwood  Blvd.,  Clayton  5,  Mo >.vi^ 1946 

Twomey,  J.  F.,  Vice  Pres.,  McCracken  Contracting  Co.,  7340  S.  Western  Ave., 

Chicago,  111 1956 


V 

Van  Wolf,  A.  F.,  Gen.  Mgr.,  Kedmont  Waterproofing  Co.,  53  W.  Jackson  Blvd., 

Chicago  4,  111 1955 

Von  Kampen,  K.,  Ch.  Engr.,  Pettibone  Mulliken  Corp.,  4710  W.  Division  St., 

Chicago   51,  111 1956 
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FAMOUS 


NON-FREEZE  HYDRANT 


Dimension  Details 

Female  inlet P/a" 

Female  outlet    1" 

Height  of  spout  above 

ground 30" 

Height  of  standpipe 

above  ground   12" 

Depth  ol  bury  . .  3,  4,  5  ft. 


Cap 

Water  Tube 

Operating  Lever  Handle 

Spout 

Standpipe 

Valve  Stem 

Separator  Strip 

Valve  Body 

Disc 

Disc  Holder 

Standpipe  Housing 


The  FAMOUS  "840"  HYDRANT  is  included  in  the  "LIST  OF 
ACCEPTABLE  INTERSTATE  CARRIER  EQUIPMENT  HAVING 
SANITATION  SIGNIFICANCE"  issued  by- the  United  States 
Public   Health  Service. 

If  Brass  Standpipe  is  required,  it  will  be  furnished  on  order  at 
additional  cost. 


KEN-RAY 

BRASS  PRODUCTS,  INC. 

VERMONT,  ILLINOIS 


FEATURES 


IMPROVED  DESIGN  — FAMOUS 
"840"  NON-FREEZE  SELF  DE-ICING 
PASSENGER  COACH  HYDRANT 


1.  APPROVED  AND  lECOMMENDEDtr  HEALTH 
AUTHORITIES  THROUGHOUT  THE 
COUNTRY* 

2.  POSITIVE  SEALING  AGAINST  POLLUTION  OR 
CONTAMINATION,  BOTH  ABOVE  AND  BE- 
LOW GROUND.  REQUIRES  NO  UNDERGROUND 
WEEP-HOLE  OR  DRAIN  TUBE. 


3.  SELF  DE-ICING  DESIGN  ASSURES  EFFICIENT 
YEAR  ROUND  OPERATION  REGARDLESS  Of 
TEMPERATURE. 

4.  RUGGED  CONSTRUCTION  OF  DURABLE  MA- 
TERIALS MINIMIZES  WEAR  AND  RUST,  RE- 
DUCES SERVICE  AND  MAINTENANCE  RE- 
QUIREMENTS. 

5.  FOR  PARTS  INSPECTION  OR  RARE  ADJUST- 
MENT OR  REPLACEMENT  OF  PARTS,  THE 
FAMOUS  —  84S  DISASSEMBLY  WRENCH  IS 
THE  ONLY  TOOL  REQUIRED  TO  REMOVE 
VALVE  BODY.  VALVE  STEM  AND  COMPLETE 
VALVE  ASSEMBLY  EASILY  LIFTED  OUT  OF 
PIPE. 

6.  THE  IMPROVED  DESIGN  FAMOUS  — "840" 
FROST  PROOF  SELF  DE-ICING  HYDRANT  IS 
FABRICATED  BY  SPECIALISTS  IN  THE  FIELD 
OF  GOVERNMENT  APPROVE0  HEAVY  DUTY 
NON-FREEZING  WALL  HYDRANTS  .  .  . 
GROUND  HYDRANTS  .     .  POST  HYDRANTS 

.  DOMESTIC  TYPE  NON-FREEZE  FAUCETS. 

7  ORIGINAL  UNIT  COSTS,  INSTALLATION 
COSTS  AND  REPLACEMENT  COSTS  REFLECT 
AN  ADDITIONAL  DESIRABLE  ELEMENT  .  .  . 
ECONOMY!    PRICES  ON  REQUEST 


*lt  may  be  well  to  check 
with  I  o  c  o  I  Health  and 
Sanitation  Authorities  be- 
fore installation. 


86  Membership  by  Roads 

Joined  In 

w 

Watson,  W.  W.,  Vice  Pres.,  The  Esbec  Corp.,  17  Ames  St.,  Medford,  Mass 1961 

Weiss,  W.  E.,  Sis.  Engr.,  Pettibone  Mulliken  Corp.,  4710  W.  Division  St., 

Chicago  51,  111 1956 

Williams,  C.  B.,  Pres.,  Ever  Tight  Bolt  Assembly  Co.,  238  Lincoln  Ave., 

Council  Bluffs,  la 1954 

Williams,  G.  S.,  Supt.,  Southern  Amiesite  Asphalt  Co.,  Inc.,  3401  5th  Ave.  No., 

Birmingham,  Ala 1956 

Williams,  H.  A.,  Sis.  Engr.,  Fabreeka  Prod.  Co.,  Inc.,  8137  N.  Ridgeway,  Skokie,  111..  .  .1959 
Williamson,   W.   M.,   Res.   Rep.,   Fairmont   Railway   Motors,    Inc.,    2208    Riverside 

Drive,  Houston  4,  Tex I960 

Wilson,  W.  C,  Pres.,  Southeastern  Ry.  Suoply,  Inc.,  P.  O.  Box  368,  Arlington  10,  Va. .  .  1951 
Wingerson,  C,  Ry  Sis.  Engr.,  Screw  &  Bolt  Corp.  of  America,  P.  O.  Box   1708, 

Pittsburgh  30,  Pa 1954 


MEMBERSHIP   BY   ROADS 

*  Indicates  Junior  Member 


Akron,  Canton  &  Youngstown 
Converse,  D.  W.  (Ret.) 


Alaska 
Cannon,  B.  E.  Rainwater,  C.  W. 


Atchison,  Topeka  &  Santa  Fe 

(Incl.  G.  C.  &  S.  F.— P.  &  S.  F.) 

Baker,  G.  A.  (GC&SF)  Huckabay,  J.  B. 

Beeder,  R.  H.  Hyma,  W.  R. 

Bisbee,  R.  D.  (P&SF)  Johnston,  G.  H. 

Brown,  G.  A.  Martens,  W.  F.  (Ret.) 

Clark,  W.  H.  (P&SF)  Pritchard,  B.  L.  (P&SF) 

Cole,  G.  Reese,  C.  M.  (GC&SF) 

Cook,  J.  C,  Jr.  (GC&SF)  Robey,  W.  E. 

Corbett,  R.  K.  Sandberg,  C.  H. 

Gates,  C.  A.  Tanner,  C.  L.  (P&SF) 

Gipson,  C.  G.  Vanderpool,  G.  R. 

Hamilton,  W.  A.,  Jr.  (GC&SF)  Van  Ness,  R.  A.  (Ret.) 

Harris,  E.  N.  Walton,  W.  F. 

Heinlen,  R.  H.  (GC&SF)  White,  W.  E.  (Ret.) 

Higgins,  L.  H.  Wilson,  H.  E. 
Worden,  R.  K.  (GC&SF) 


Atlanta  &  West  Point- Western  Ry.  of  Alabama — Georgia 
Phelps,  C.  E. 
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LONGER  LIFE 

FOR 

TIMBER  BRIDGES 

BY 

IN-PLACE  TREATING 

•      Write  For  Illustrated  Brochure     • 

Osmose  Wood  Preserving  Co. 

980  Ellicott  St. 
Buffalo  9,  N.   Y. 


All   products 

are  manu- 
factured in  the 
U.S.A.  to 
A.S.T.M. 


sealtite 

hook  bolt 


A  highly  dependable,  superior  bolt  used  in 
bridge  and  trestle  construction.  Forged  from 
S.A.E.  1045  steel.  Patented  fins  prevent  turn- 
ing. Seaitite  washer  nut  adds  strength,  stops 
seepage.  Available  in  Hot-Dip  Galvanized  finish 
for  greater  durability  and  economy. 

Used  by  85%  of  America's  Class  I  Railroads 
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Baltimore  &  Ohio 
(Incl.  B.  &  O.  C.  T.) 


Atkins,  A.  I. 
Babbitt,  J.  H. 
Barnhart,  E.  H. 

(Ret.)    (Hon.) 
Bell,  D.  V. 
Bleul,  G.  J. 
Brown,  W.  S. 

Buckmaster,  W.  A.  (BOCT) 
Burrows,  C.  D. 
Caywood,  J.  A. 
Clark,  A. 

Crites,  G.  S.  (Ret.)  (Hon.) 
Curie,  H.  D. 
Ellerbrock,  D.  T. 
Enderle,  R.  E. 
Gillespie,  W.  G. 


Gilmore,  R.  W. 
Green,  C.  C. 
Hemmeter,  L.  F. 
Hutson,  H.  O. 
Jackman,  C.  E. 
Jackman,  H.  E.  (Ret.) 
Jarrell,  M. 
Pound,  E.  R. 
Riley,  C.  R. 
Rymer,  J.  R. 
Seitz,  H. 
Simpson,  L.  W. 
Smith,  G.  A. 
Sturman,  J.  J. 
Waterman,  L.  B. 
Zinsmeister,  E.  C.  (Ret.) 


Bangor  &  Aroostook 

Garcelon,  C.  E.  Trickey,  R.  E. 

Welch,  V.  J. 


Belt  Ry.  of  Chicago- 


Hillman,  A.  B.  (Ret.) 
Lieser,  H.  J.  (C&WI) 

Walsh,  V.  A,  Jr 


Chicago  &  Western  Indiana 
Murray,  D.  J. 


Termunde,  W.  L.  (BRyC) 


Bessemer  &  Lake  Erie 


Foreman,  J.  E.,  Jr. 
Howe,  W.  C. 
Hunter,  A.  L. 


McMaster,  R.  C 
Ridgeway,  J.  J. 
Yewell,  J.  E.  (Ret.) 


Boston  &  Maine 


Benson,  O.  C. 
Gamble,  H.  H. 
Guppy,  B.  W.  (Ret.) 
MacDonald,  J.  J. 


Winn,  J.  J. 


Meserve,  E.  S. 
Ross,  R.  F. 
Spofford,  F.  R. 
Tourtellotte,  E.  B. 


(Ret.) 


Cash,  E.  E. 


Camas  Prairie 


Canadian   National 
(Incl.  G.  T.  W—  C.  V.) 

Booth,  H.  E. 

Brice,  W.  T.  (Ret.) 

Collins,  A.  T. 

Cota,  G  M.  (Ret.)    (CV) 

Dixon,  N. 

Frost,  L.  M.  (GTW) 

Halliday,  H.  C. 

Kilby,  J.  T. 

Langlois,  J.  E.  R. 

Weller,  R.  C. 


Leinweber,  F.  J. 
Lundgren,  H.  M. 
McMillan,  R.  J. 
MacQuarrie,  A.  C. 
Malone,  W.  J.  (GTW) 
St.  Pierre,  M.  P. 
Swartz,  W.  G.  (Ret.) 
Thrasher,  H.  A. 
Wachter,  C.  E. 
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FOR  A  LONGER-LASTING  PAINT  JOB 

. . .  specify  Flame-Cleaning 


Thorough  cleaning  and  drying 
of  steel  surfaces  is  assured  when 
Linde's  flame-cleaning  method  is 
used.  In  this  procedure,  high-tem- 
perature oxy-acetylene  flames  are 
passed  over  the  work,  dislodging 
dirt  and  soot,  evaporating  all  mois- 
ture, and  causing  scale  and  rust  to 
expand  and  pop  off.  The  surface  is 
then  wire-brushed  and  painted 
while  warm.  This  provides  a  more 
lasting  paint  job  than  when  other 
metal-cleaning  methods  are  used, 
for  paint  bonds  tighter,  spreads 
more  evenly,  and  dries  more  quick- 
ly when  applied  to  warm,  dry  metal. 

OXWELD — Railroad  Department 

LINDE  COMPANY 

270   Park   Avenue 
New  York    17,   N.  Y. 


The  ease  of  applying  Linde's 
flame-cleaning  .  .  .  plus  the  high 
quality  of  the  results  obtained  .  .  . 
have  led  to  the  use  of  this  method 
to  clean  and  dry  all  types  of  struc- 
tural steelwork  —  train  sheds, 
bridges,  pipe,  tanks,  rail  that  is  to 
be  covered,  and  rolling  stock  of  all 
kinds.  Ask  Linde  for  information 
regarding  a  demonstration  of  this 
fast,  efficient  method  for  preparing 
steel  surfaces  for  painting. 


inde 


UNION 
CARBIDE 


"Linde"  and  "Union  Carbide"  are  trade-marks  of  Union  Carbide  Corporation. 
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Membership  by  Roads 

Canadian  Pacific 


Creighton,  J.  H. 
Fox,  J. 


Rose,  J.  A. 


Lord,  H.  T.  (Ret.) 
Price,  A.  C. 


Benson,  G.  W. 
Chapman,  W.  E. 


Central  of  Georgia 


Pagett,  C.  H. 
Youngblood,  R.  A. 


Neal.  G.  W. 


Chattahoochee  Valley 


Chesapeake  &  Ohio 
(Incl.  N.  F.  &  G.) 


Allen,  W.  V. 
Boehling,  H.  A.,  Jr. 
Brown,  L.  W. 
Caines,  W.  W. 
Christian,  J.  E.  (NF&G) 
Christy,  J.  E. 
Church,  H.  M.  (Ret.) 
Dickison,  C.  S. 
Dunn,  W.  M.  S. 
Ellis,  J.  S. 
Geyer,  C.  J.  (Ret.) 
Graham,  W.  R. 
Haines,  P. 
Harlow,  H.  M. 
Heck,  J.  E. 
Hecker,  R.  L. 


Hubbard,  M.  J. 
Hull,  F.  G. 
Hutcheson,  F.  W. 
Hutcheson,  W.  A. 
Jones,  E.  B. 
Koehler,  P.  L. 
Mitchell,  D.  N. 
Nicely,  O.  P. 
O'Brien,  J.  B. 
Reid,  R.  H. 
Scites,  P.  E. 
Smith,  L.  D.,  Jr. 
Talman,  H.  S. 
Veldheer,  H. 
Williams,  C. 
Wilson,  R.  P. 


Baker,  R.  C. 
Brown,  K.  R. 
Moore,  I.  A. 


Chicago  &  Eastern  Illinois 


Williams,  D.  R. 


Ogle,  H. 
Rice,  E.  D. 
Smith,  A.  P. 


Chicago  &  Illinois  Midland 
Hawley,  I.  H.  Peterson,  N.  E. 


Chicago,  Burlington  &  Quincy 
(Incl.  F.  W.  &  D.) 


Bonnevier,  C.  J. 
Bowman,  H.  A.  (FW&D) 
Brouse,  R.  G.,  Sr. 
Brown,  E.  J. 
Budd,  R.  (Ret.)  (Hon.) 
Cramer,  F.  H.  (Ret.) 
Davidson,  J.  W. 
Hemmer,  A.  F. 
Landstrom,  C.  A.  (Ret.) 


Muelder,  C.  F. 
Oest.  W.  C.  (Ret.) 

(FW&D) 
Patterson,  C.  C. 
Pearson,  A.  H. 
Sartore,  D.  V. 
Seley,  L.  L. 
Skogreen,  J.  A. 
Tracy,  S.  E. 
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Now!   These  railroads  use 
Reflectorized  Train  Control 

with 
WIDE  ANGLE  FLAT-TOP® 


REG.  U.S.  PAT.  OFF. 


REFLECTIVE  SHEETING 


•  FOR   ECONOMICAL   24-HOUR   SAFETY 

•  FOR  LOW  MAINTENANCE  COSTS 

•  FOR  LONGER  SIGN  LIFE 

•  FOR  IMPROVED  TRAIN  CONTROL 


The  terms  "Seotehlite"  and  "Flat-Top"  are  reg- 
istered trademark]  of  Minnesota  Mining <&  Mfg. 
Co.,  St.  Paul  6,  Minn.  General  Export*  99  Park 
Ave.,  New  York  16,  N.Y.  In  Canada:  P.O.  Box  737, 
London,  Ontario. 
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Membership  by  Roads 


Chicago  &  North  Western 
(Incl.  C.  St.  P.  M.  &  O.) 

Anderson,  R.  D.  (Ret.) 
Armstrong,  W.  F. 
Babcock,  0.  L. 
Bangs,  E.  L. 
Barnes,  J.  A. 
Barr,  H.  L. 
Barsema,  M. 
Beatty,  A.  G. 
Bechtelheimer,  A.  E. 

(Ret.)  (Hon.) 
Budzenski,  F.  N.  (Ret.) 
Colvin,  A.  A.  (Ret.) 
Decker,  H.  H.  (Ret.) 
Deno,  L.  J. 
Duchac,  J.  V.  (Ret.) 
Duresky,  F.,  Jr. 
Enger,  £.  M. 
Freseman,  C.  J. 
Friets,  C.  G. 
Gueller,  H.  L. 
Gunderson,  E.  (Ret.) 

(CStPM&O) 
Hand,  G.W.  (Ret.) 
Harris,  A.  R. 
Hartwell,  J.  R.  (Ret.) 
Heiszenbuttel,  H.  (Ret.) 
Hillman,  F.  W.  (Ret.) 
Hoffman,  E.  L. 
Huffman,  W.  H. 
Johnson,  D.  H.  (Ret.) 

(CStPM&O) 
Johnson,  G.  C. 

Womeldorf,  C.  F.  (Ret.) 


Koenig,  M.  E. 
Larsen,  H.  C.  (Ret.) 

(CStPM&O) 
Larson,  K. 
Linn,  G.  A. 
Luck,  R.  P.  (Ret.) 
McCosky,  L.  E. 
McDermott,  B.  F. 
Madson,  H.  C.  (Ret.) 
Malmberg,  C.  R. 
Manning,  D.  A.  (Ret.) 
Mead,  E.  L.  (Ret.) 
Merwin,  P.  B.  (Ret.) 
Meyers,  B.  R. 
Nelson,  R.  D. 
Olson,  O.  D. 
Packard,  B.  G. 
Perrier,  J.  L. 
Riggs,  W.  K. 
Sathre,  C.  O. 
Shanklin,  J.  F. 
Sinclair,  C.  H. 
Thatcher,  C.  H.,  Jr. 
Thelander,  P.  V.  (Ret.) 
Thomas,  A.  A. 
Tieman,  L.  G. 
Vandenburgh,  E.  C. 

(Ret.)  (Hon.) 
Wagner,  W.  R. 
Watson,  S.  J. 
Whitehouse,  B.  M.  (Ret.) 
Winkelhaus,  L.  C.  (Ret.) 


Chicago,  Milwaukee,  St.  Paul  &  Pacific 


Bartlett,  E.  W. 
Bost,  M.  A.  (Ret.) 
Bost,  M.  R. 
Bredfeldt,  C 
Burch,  E.  E. 
Cameron,  W.  M. 
Celander,  H.  W. 
Cheney,  R.  R. 
Christianson,  H.  B.  (Ret.) 
Clark,  K.  L. 
Collings,  J.  E. 
Denz,  O.  C. 
Engman,  V.  E.  (Ret.) 
Fisher,  D.  H. 
Frederick,  A.  H. 
Gillette,  J.  E.  (Ret.) 
Glander,  A.  M.  (Ret.) 
Hansen,  A.  E. 
Hinsch,  L.  C. 
Hodgson,  A.  W. 
Hornig,  F.  F. 
Johnson,  B.  O. 
Johnson,  H.  I. 
Johnson,  R.  W.   (Ret.) 
Kampwirth,  J.  L. 

Wright, 


R.J. 


Klouda,  R.  G. 

Koster,  K. 

Kruse,  H.  H. 

Kvenberg,  S.  E. 

Lucas,  H.  F. 

Lund,  C.  V. 

McCall,  H.  W. 

McGrew,  F.  O. 

McLaughlin,  R.  E. 

Madvig,  H.  J. 

Martin,  J.  D. 

O'Brien,  W.J.  (Ret.) 

Ornburn,  B.  J. 

Ostrom,  W.  D. 

Riffle,  L.  R. 

Saether,  A.  H. 

Simmons,  R.  G. 

Slagle,  G.  P. 

Spinks,  W.  H. 

Stanczyk,  W. 

Strate.T.  H.  (Ret.)  (Hon.) 

Trenning,  D.  P. 

Tyckoson,  E.  G. 

Webber,  G.  R. 

Wilkin,  R.  L. 
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.  .  .  owes  its  effectiveness  to  the  right  combination  of  chemicals,  equip- 
ment and  service  for  your  particular  vegetation  problem.  Look  to  Nalco 
for  EXPERIENCE,  too.  Nalco  originated  H-174,  the  most  effective 
soil  residual  type  granular  weed  killer  marketed  today.  Specialized 
equipment  and  Nalco  supervision  assure  you  of  easiest,  most  accurate 
application. 

For  precision  application  of  liquid  chemicals  along  rights-of-way,  Nalco 
provides  the  most  modern  spray  cars  and  experienced  operating  per- 
sonnel. When  you  consider  weed  and /or  brush  control,  consider  Nalco 
— dependable  for  efficiency  and  economy-minded  know-how. 

NALCO  CHEMICAL  COMPANY 

Spray  Services  Department 

6216  West  66th  Place  •  Chicago  38,  Illinois 

P.  O.  Box  5444  •  Huntington,  West  Virginia 

In  Canada:  Alchem  Limited,  Burlington,  Ontario 


™EWrM  SYSTEM 

SERVING    RAILROADS    THROUGH     PRACTICAL    APPLIED    SCIENCE 


94  Membership  by  Roads 


Chicago  Great  Western 


Butterfield,  S.  E.  Peterson,  J.  M. 

Gilbert,  W.  J.  Roof,  W.  R.  (Ret.) 

Smith,  A.  E. 


Chicago  River  &  Indiana-Indiana  Harbor  Belt 
Smith,  C.  A. 


Chicago,  Rock  Island  &  Pacific 

Blake,  B.  D.  Gregory,  K.  E. 

Charvat,  A.  W.  Palagi,  L.  A. 

Engle,  T.  J.  Throckmorton,  W.  B. 

Fetters,  R.  B.  Ware,  W. 

Franzen,  E.  T.  Williams,  J.  R. 


Cincinnati  Union  Terminal 
Hopton,  J.  P. 

Clinchfield 
Goforth,  J.  A.  Hobbs,  J.  C. 

Hillman,  W.  C  Salmon,  J.  M.,  Jr; 


Columbus  &  Greenville 
Lea,  E.  T. 


Delaware  &  Hudson 

*Bowen,  R.  L.  Phillips,  J.  H. 

Connor,  J.  J.  Rowland,  O.  F.  (Ret.) 

Crounse,  W.  E.  Seely,  W.  L. 

Cruikshank,  A.  W.  Varker,  J.  L.  (Ret.) 
Williams,  N.  H. 


Denver  &  Rio  Grande  Western 
Brenton,  G.  W.  Huntsman,  W.  J. 


Detroit  &  Mackinac 
Campbell,  J.  G. 


Detroit,  Toledo  &  Ironton 
Hancock,  J.  S.  (Ret.)  Moline,  R.  F. 

Hynes,  E.  J.  Towle,  C.  L. 


Duluth,  Missabe  &  Iron  Range 
Anderson,  A.  C. 
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at  your  service 

for 

a  1 1  types  of  cranes 
diesel  wreckers 
pile  drivers 


ORTON 


CRANE    &    SHOVEL    CO 

608     S.     DEARBORN     ST. 
CHICAGO    5,     ILLINOIS 

DANIEL  A.   COVELLI,   President 


Swedish     Training     Co Stockholm    16,   Sweden 

Oy.     Exim    Ab Helsingfors,  Finland 

Southern    Cross    Engineering    &    Foundry   Works  Ponce,   Puerto  Rico 

O.   Phillipp  &  Co.,   Inc New  York  6,   N.   Y. 

Contractors    Machinery    &    Equipment    Ltd.  .        .  Hamilton,    Ont.,    Canada 

Mussens      Canada      Ltd.        .  Lachine,  Que.,  Canada 

Dixie    Industrial     Equipment    Co.,     Inc Birmingham,  Ala. 

Clark    Equipment    Co Little  Rock,  Ark. 

Sunset  Equipment  Co San   Francisco   11,  Calif. 

Merritt     Equipment     Service East    Point,   Ga. 

Arnold  Machinery  Co. Boise,  Idaho 

Arnold  Machinery  Co Idaho  Falls,   Idaho 

Ceder    Equipment  Co.,   Inc Louisville   1,  Ky. 

Ceder    Equipment   Co.,    Inc Lexington,  Ky. 

L.    A.    Whitney    Co.,    Inc Needham  94,  Mass. 

Arnold     Huqhes     Co Detroit  26,  Mich. 

St.   Louis   Railway  Supply   Co St.  Louis  1,  Mo. 

Lonq    Island    Machinery    Sales    Corp Lindenhurst,    L.    I.,    N.    Y. 

Spartan     Equipment     Co.  Charlotte,  N.   C. 

Industrial    Handling    Associates Cleveland  2,  Ohio 

John  W.   Patterson  Co Carnegie,   Pa. 

Fuinival     Machinery     Co.  Harrisburg,    Pa. 

Furnival     Machinery     Co.  Philadelphia    31,    Pa. 

Furnival     Machinery     Co.  Pottsville,   Pa. 

J.    A.     Norris Bristol,   Tenn. 

Pan-American    Engineering    Co Dallas,   Texas 

Arnold  Machinery  Co Salt   Lake  City   1,   Utah 

Washington  Machinery  Co Seattle  8,  Wash. 

H.    Y.    Smith    Co Milwaukee   2.   Wis. 
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Membership  by  Roads 


Elgin,  Joliet  &  Eastern 
Hopkins,  J.  M.  Lokotzke,  G.  P. 

Hoyt,  A.  C.  McDiarmid,  R.  J. 

Johnson,  A.  C.  Martyn,  G.  W. 

Mateer,  W.  G.  (Ret.) 


Erie-Lackawanna 


Carpenter,  G.  B. 
Chamberlain,  P.  C. 
Durston,  S.  G. 
Elower,  L. 
Frost,  A.  K. 
Holmes,  E.  J. 
Hoza,  W.  S. 


Yaw,  D.  M. 


Jentoft,  L.  H. 
Jess,  G. 

Lichtenberger,  F.  W. 
Luce,  W.  L. 
Petteys,  W.  F. 
Rode,  L.  A. 
Weikal,  K.  J. 


Dysart,  C.  E. 
Martin,  R.  T. 


Florida  East  Coast 


von  Sprecken,  R.  E. 
Welch,  J.  W. 


Galveston,  Houston  &  Henderson 


Smith,  H.  E. 


Great  Northern 


Barke,  W.  B. 
Duffy,  P.  E. 
Gableman,  P.  D. 
Grieder,  R.  E. 
Hellickson,  D.  E. 
Hemstad,  B.  (Ret.) 


Wood,  R.  E. 


Jackson,  H.  O. 
Kahl,  F.  B. 
McHaffie,  J.  N. 
McMahon,  T.  D.  (Ret.) 
Melton,  H.  W. 
Wiklund,  W.  W. 


Green  Bay  &  Western 
Mettlach,  P.  A.  Zapfe,  E.  J. 


Gulf,  Mobile  &  Ohio 

Bober,  H.  Hellweg,  R.  D. 

Bodie,  B.  V.  Martin,  W.  H. 

Carothers,  M.  D.  (Ret.)  Rapier,  L.  F. 

Cooper,  S.  A.  Reese,  C.  L. 

Erskine,  J.  A.  Wall,  E.  G. 


High  Point,  Thomasville  &  Denton 


Kirkman,  T.  C. 


Illinois  Terminal 


Firehammer,  L.  M. 
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DOUBLE  EXTRA  HEAVY 

HAND-MADE 

TACKLE  BLOCKS 

•      Steel  Blocks  for  wire  cable. 

•      Wood  Blocks  for  Manila  rope. 

W.  W.  PATTERSON  COMPANY 
830  Brocket  Street,  N.S.  Pittsburgh  33,  Pa. 


The 

PENETRYN    SYSTEM 

Inc. 

Restoration  and  Protection  of  Masonry 

• 

SHOTCRETE  RESTORATION  OF  PIERS,  ABUTMENTS, 

DAMS  and  TUNNELS 

• 

PRESSURE  GROUTING  OF  MASONRY 

and  FOUNDATIONS 

• 

ALL  PHASES  OF  PRESSURE 

CONCRETE  CONSTRUCTION 

Albany  Cleveland 
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Illinois  Central 


Albert,  E.  A. 
Beringer,  M.  A. 
Block,  M. 
Burford,  A.  E. 
Cantrell,  C.  F.,  Jr. 
Cerrone,  L.  A. 
Chamraz,  G.  J. 
Croft,  P.  H. 
Forbes,  I.  G. 
Frederickson,  N.  H. 
Groner,  B.  H. 
Herboth,  J.  B. 
Hoffmann,  J.  P. 
Johnson,  E.  A. 
Johnson,  M.  (Ret.) 
Kulby,  I.  J. 
Langmeyer,  A.  F. 
Layman,  D.  C. 
:*EbaE*te  L.    ' 
Lingle,  T.  N. 


s!e!e 


Little,  H.  C. 
Marriott,  L.  S. 
*  Marshall,  M. 
*Matt,  G.  L. 
Mottier,  C.  H.  (Ret.) 
*Murawski,  H.  J. 
Myers,  R.  L. 
Nord,  D.  L. 
Owens,  B.  H. 
Parrish,  E.  L. 
Raessler,  V.  D. 
Rogers,  L.  W. 
Runde,  E.  E. 
Russell,  C.  E. 
Schlaf,  E.  R. 
■\®}  ".Sinyder,  E.  F.  ! 

Stinebaugh,  J.  H. 
Tilley,  E.  L. 
Van  Scoyoc,  L. 
White,  L.  H. 


Carr,  R.  D. 


Jacksonville  Terminal 


Warrenfells,  J.  F. 


Kansas  City  Southern — Louisiana  &  Arkansas 
Bolte,  W.  R.  (KCS)  McLaughlin,  R.  E.  (KCS) 

Borchert,  W.  C.  (Ret.)  Reece,  A.  N.  (Ret.)    (KCS) 

(L&A)  Rhodes,  O.  J.  (L&A) 


Kansas  City  Terminal 
Klemphauer,  E.  C. 


Lake  Superior  &  Ishpeming 


Miller,  R.  H. 


Lehigh  Valley 
Rights,  H.T.  (Ret.)  Wistrich,  H.  A.  (Ret.) 


Long  Island 

Raver,  H.  E.  Rowland,  J.  W. 

Wright,  C.  W.  (Ret.) 


Los  Angeles  Junction 


Harrison,  G.  C. 


Louisville  &  Nashville 

Boiling,  J.  P.  Morris,  C.  L. 

Currier,  L.  F.  Nichols,  J.  C. 

Forman,  H.  C.  Pearce,  J.  R. 

Fussell,  W.  Potts,  G.  W. 

Lackey,  J.  B.  Reed,  T.  C. 

McGee,  M.  A.  Sellers,  J.  B. 

Mahoney,  W.  J.,  Jr.  Wilcoxson,  W.  D. 

Manson,  A.  Williams,  L.  L. 
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BRIDGE  TIE 
ANCHOR'" 


The  Bridge  Tie  Anchor  offers  an 
improved  method  for  securing  open 
deck  bridge  ties  to  supporting  steel 
members  and  creates  a  strong 
spring  pressure  holding  the  tie  and 
the  supporting  member  firmly  to- 
gether. The  spring  action  compen- 
sates for  tie  shrinkage,  seating  and 
stresses. 

The  Bridge  Tie  Anchor  is  low  in 
cost,  easy  to  install  and  economical 
to  maintain. 


Better  get  the  facts,  now! 

Write,    wire    or    phone    for    full    literature 


1%        RAILS  CtoH/tHZKU. 


187  Maplewood  Ave.,  Maplewood,    N.  J. 
Offices:      St.     Louis,    Mo.,     Chicago,     III. 
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Maine  Central 


Born,  J.  O. 


Lampson,  W.  (Ret.) 


Dixon,  C.  E. 


Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
Gannon,  J.  P.  Olson,  V.  E. 

Krefting,  A.  S.  Pederson,  W.  E. 


Carter,  T.  S. 


Missouri-Kansas-Texas 


Huckaby,  V.  T. 


Missouri  Pacific 
Anderson,  J.  L.  (Ret.) 
Becker,  A.  L. 
Bertel,  D.  J. 
Bunge,  W.  H.  (Ret.) 
Burkel,  J.  N. 
Carpenter,  R.  H. 
Chaney,  A.  B.  (Ret.) 
Collier,  P.  B. 
Cook,  E.  F. 
Elledge,  L.  M. 
Hampton,  A.  A. 
Huckstep,  W.  A.  (Ret.) 
Jackson,  S.  M. 
Kieckers,  E.  W. 
Mack,  H.  L. 
Mason,  E.  L. 

Wohlschlaeger,  M.  A. 


Mayfield,  L. 
Meeks,  W.  R. 
Scheetz,  F.  B.  (Ret.) 
Schmitz,  J.  F. 
Schoener,  J.  T. 
Short,  W.  L. 
Smith,  G.  H. 
Sprengel,  H.  A. 
Stadter,  C.  O. 
Starnes,  W.  B. 
Thomason,  C.  G. 
Toh,  J.  S. 
Wachtel,  C.  D. 
Walker,  G.  P. 
Walker,  P.  M. 
Warren,  J.  A. 


Anderson,  M.  P. 


Monon 
Wheeler,  N.  J. 


Wang,  A.  B. 


Monongahela  Connecting 
LeDonne,  J.  A. 

National  Railways  of  Mexico 
Padilla,  M.  M.  Piccone,  C.  (Ret.) 

New  Orleans  Public  Belt 
Garland,  E.  F. 


New  York  Central 
(Incl.  C.  C.  C.  &  St.  L.— C.  R.  &  I.— I.  H.  B.— M.  C.) 


Anderson,  A.  (Ret.) 

Bird,  H.  F. 

Davis,  H.  E. 

Deal,  C.  D. 

Defendorf,  C.  E. 

Dimick,  C.  A. 

Fobes,  E.  E.  (Ret.) 

Gilmore,  J.  M. 

Heuss,  C.  W.  (Ret.)    (CCC&StL) 

Hickok,  B.  M. 

McCauley,  M.  L. 


Moutoux,  H.  G.,  Sr. 
Nelson,  M.  S. 
Nies,  A.  B.  (Ret.)   (MC) 
Ovardits,  K. 
Patterson,  J.  M. 
Robinson,  G.  E. 
Smith,  C.  A.  (CR&I-IHB) 
Sparks,  F.  P. 
Taggart,  C.  R.  (Ret.) 
Tattershall,  E.  R.  (Ret.) 
Weeks,  A.  H. 


Advertisement     ' 


101 


with 

RUST-OLEUM 

When  you  apply  Rust-Oleum  769  Damp-Proof  Red  Pr  mer 
over  a  rusted  surface  after  scraping  and  wire-brushing  to  ■  e- 
move  rust  scale  and  loose  rust,  its  specially-processed  f  sh 
oil  vehicle  penetrates  the  remaining  rust  to  bare  metal!  Sand- 
blastinq  and  other  costly  preparation  methods  are  usually 
eliminated.  Radioactive  tracer  studies  have  proved  Rust- 
Oleum   Penetration. 

All  your  rustable  surfaces  need  Rust-Oleum.  Contact  your 
Rust-Oleum  Railroad  Rust  Prevention  Specialist,  or  write  for 
your  copy  of  the  30-poge  report  on  Rust-Oleum  penetration, 
and    the    Rust-Oleum    railroad    catalog. 

RUST-OLEUM  CORPORATION 

2637   Oakton   St.,    Evanston,    III. 


t 


for  EVERY  BRIDGE 
and  BUILDING  JOB 


STANDARD  SPEED 

BRIDGE  JACKS 

25  ton  capacity 

The  Simplex  No. 
2522  excels  in  ease 
and  safety  on  heavy 
duty  jobs.  The 
mechanism  is  at  the 
top  rather  than  the 
base  of  the  jack. 
The  broad  toe  lift 
of  10  sq.  inches  is  4Vs"  from  ground 
level  at  minimum  position.  The 
new  A2515  shown  above  has  an 
aluminum  housing,  weighs  only 
4/  lbs.  It  has  a  lift  of  9"  which 
eliminates  resetting  in  bridgework. 


ALUMINUM  ALLOY 

JACK  SUPPORT 

With  four  of  these 
supports  and  prop- 
er chains  and  jacks 
(No.  A2515  partic- 
ularly recommend- 
ed) the  heaviest 
timber  structures 
are  handled  safely. 
Scientifically-de- 
signed for  weight 
distribution  —  far 
stronger  than 
wooden  wedges.  Easy  to  set.  Can 
be  used  inverted  with  any  jack 
to  pull  poles,  etc. 


(Also  Journal  Jacks— 15  to  50  tons.) 

RATCHET    LOWERING    IEVER -PUSH    AND    PULL    AND    THE    MOST    COMPLETE    LINE    OF 
HYDRAULIC  JACKS  AND  PULLERS 


TEMPLETON, 

GARDNER     ROAD 


KENLY      &      COMPANY 

•        BROADVIEW,      ILLINOIS 


102 


Membership  by  Roads 


New  York,  Chicago  &  St.  Louis 


Grice,  R.  A. 
McKenney,  C.  E. 
Merrill,  B.  W. 


Singer,  E.  W.  (Ret.) 


Miller,  R.  F. 
Milne,  A.  P. 
Moris,  R.  F. 


New  York,  New  Haven  &  Hartford 
Bassinger,  F.  O.  McKay,  A.  G.  (Ret.) 

Gillis,  A.  D.  (Ret.)  Meeker,  G.  W. 

Jenkins,  H.  W.  Smith,  C.  E.  (Ret.) 

Kenyon,  J.  R.  Tetrault,  L.  J. 


Chaffin,  E.  S. 


Norfolk  &  Western 


Shamblin,  R.  E. 


Hosp,  W.  B. 


Boling,  E.  C. 


Norfolk  Southern 


Mclver,  J. 


Northern  Pacific 


Barhan,  L.  M. 
Grant,  A.  F. 
Humphreys,  R.  W. 
Kick,  C.  W. 
Panushka,  E.  A. 
Peterson,  H.  R. 


Savage,  F.  E. 
Swanson,  R.  S. 
Turner,  G.  M. 
Walton,  K.  D. 
Wiemer,  H.  C. 
Wold,  O.  R. 


Saunders,  T.  D. 


Ontario  Northland 


Pennsylvania 

Barranco,  S.  J. 
Beckert,  R.  C. 
Blake,  J.  E.,  Jr. 
Bowman,  R.  M. 
Bradfield,  R.  G. 
Brandimarte,  J.  J.,  Jr. 
Campbell,  H.  G.,  Jr. 
Chamberlain,  H.  L. 
Creek,  C.  W. 
Dal  Cerro,  N.  J. 
Day,  F.  D. 
Dick,  H.  M.  (Ret.) 
Dunlop,  A.  R..  Jr. 
Flayhart,  W.  H. 
Gottsabend,  W.  J. 
Harman,  C.  A. 
Hendrix,  W.  P. 
Tawor,  J.  J. 
Johns,  D.  H. 
Johnson,  H.  T. 
Jorlett,  J.  A. 

Kemmerer,  W.  G.  (Ret.) 
Kendall,  J.  T. 
Langan,  G. 
Laurick,  M.  T. 
Lehman,  J.  F. 
McGee.  F.  E. 
McKibben,  D.  H. 
Mandia,  L. 


Mathias,  H.  O. 
Mays,  J.  W.  N. 
Meredith,  W.  E. 
Montague,  C.  F. 
Moore,  J.  D. 
O'Keefe,  F.  J. 
Pahl,  W.  H.,  Jr. 
Parvin,  C.  F. 
Piper,  J.  F. 
Potts,  H.  F. 
Prentiss,  E.  W. 
Rapant.  F. 

Richards,  C.  A.  J.  (Ret.) 
Rouse,  D.  I. 
Rudisill,  D.  E. 
Seltzer,  J.  W. 
Sempsrort,  D.  A. 
Sharkey,  J.  J.  (Ret.) 
Shultz,  E.  R. 
Smith,  R.  H.,  Jr. 
South,  J.  E. 
Stillson,  J. 
Todd.  D.  C. 
Von  Behren,  G. 
Walker,  S.  C. 
Warfield,  H.,  Jr.  (Ret.) 
Warfield,  W.  B. 
Wilson,  H.  M. 
Wintoniak,  S.  G. 
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for  effective 
weed  control... 


UREAB0R31 
UREAB0R®62 
Concentrated  BORASCU 
MONOBOR-CHLORATE@ 


These  borate  weed  killers  are  proving  best 
for  roads  in  every  way . . .  efficiency,  safety, 
economy,  convenience,  easy  application. 


Today's  use  of  borates  for  maximum  control  of 
vegetation  began  years  ago  with  our  pioneer 
work  in  the  field.  Continued  research  has 
developed  the  group  of  herbicides,  listed  above, 
which  most  roads  now  favor  for  every  phase  of 
weed  control.  These  four  weed  killers  are 
nonselective.  They  are  widely  used  for  year- 
round  maintenance  of  weed-free  conditions 
about  trestles,  tie  piles,  yards,  signals,  switches, 
and  rights  of  way.  Find  out  how  you,  too,  can 
do  a  better  job  on  weeds . . .  write  today . 


AGRICULTURAL  SALES   DEPARTMENT 


BORAX 


i30    SHATTO    PLACE     •     LOS    ANGELES    5.    CALIFORNIA 
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Pittsburg  &  Shawmut 


Weaver,  W.  R. 


Bogle,  W.  H. 


Port  Terminal 


Quebec,  North  Shore  &  Labrador 
Hurley,  G.  L. 


Reading 

Hinkel,  E.  H.  Klein,  C.  A. 

Siegfried,  F.  A. 


Richmond,  Fredericksburg  &  Potomac 
Doggett,  T.  S. 


Sacramento  Northern— Tidewater  Southern 
Moser,  C.  A. 


St.  Louis-San  Francisco 

Bunch,  A.  H.  Matthews,  H.  A. 

Fort.  O.  E.  Meeth,  P.  W. 

Holt,  C.  V.  Nichols,  R.  E. 

Jenkins,  R.  W.  Payne,  G.  C. 

*Langston,  J.  H.  Richardson,  F.  L. 

Latimer,  J.  A.  Sanderson,  J.  G. 

McDonald,  J.  W.  (Ret.)  Walker,  D.  L. 
White,  R.  D. 


Alley,  F.  T. 
Eble,  A.  E. 
Gibson,  D.  S. 
Lowry,  J.  M. 


St.  Louis  Southwestern 
(Incl.  St.  L.  S.  W.  of  T.) 


Stumpff,  G.  A. 


McGrew,  B.  H. 
Parker,  W.  V.  (Ret.) 
Patterson,  R.  H. 
Simmons,  E.  R. 


St.  Paul  Union  Depot 
(Minn.  Trans.) 
Podas,  N.  F.  (Ret.) 


Beam,  Y.  C. 
Billingsley,  C.  C. 
Bishop,  I.  A. 
Caldwell,  F.  O. 
Collum,  R.  L. 
Conner,  L.  E. 


Seaboard  Air  Line 


Witherspoon,  J.  P. 


Eargle,  J.  M. 
Hutto,  J.  E. 
Inabinet,  J.  V. 
Jones,  A.  C,  Jr. 
Martin,  J.  W. 
Moore,  G.  A. 
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The  Arundel  Corporation 

Baltimore  2,  Maryland 

DREDGING 

ENGINEERING  CONSTRUCTION 

SAND  GRAVEL  STONE 

BLAST  FURNACE  SLAG 

PRE-MIXED   CONCRETE 


Cayuga  Construction  Corporation 

Contractors  and  Engineers 

30  Vesey  Street,  New  York  7,  N.  Y. 


EDWARD  E.  GILLEN  COMPANY 

Bridges-Docks-Piers-Caissons  and  Pile  Driving  of  all  types. 
218  West   Becher  St.  Milwaukee  7,  Wis. 
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South  Buffalo 


Dalziel,  H.  M. 


Southern 
(Incl.  G.  S.  &  F.) 
Beaver,  J.  F. 
Cary,  N.  M. 
Cothran,  R.  F. 
DeValle,  J.  W. 
DeWine,  J.  M. 
Dysinger,  M.  A. 
Fondren,  R.  W. 
Foster,  C.  B. 
Fox,  R.  L. 
Gallaher,  R.  T. 
Hall,  J.  H.  (GS&F) 
Hiner,  J.  T. 
Jones,  A.  C.  (Ret.) 
Kelly,  J.  R. 
Loy,  M.  L.,  Jr. 
McElreath,  C.  S. 
McPherson,  J.  W. 
Messman,  D.  V. 

Southern  Pacific 
(Incl.  N.  W.  P.— P.  E—  S.  D.  &  A.  E. 

Baker,  F.  A. 

Billings,  C.  N.  (T&NO) 

Black,  A.  R.  (T&NO) 

Blackmore,  J. 

Brown,  G.  W.  (T&NO) 

Calhoun,  F.  B.  (T&NO) 

Camelle,  E.  J.  (T&NO) 

Clouette,  H.  F.  (NWP) 

Cobb,  G.  W. 

Crane,  J.  C. 

David,  J.  J.  (T&NO) 

Eischenlaub,  C.  M.   (Ret.) 
(SD&AE) 

Erickson,  O. 

Fuller,  T.  L. 

Gladwin,  F.  E.  (NWP) 

Gogl,  E.  U. 

Haase,  E.  H. 

Hagenmaier,  C.  E. 

Harman,  W.  C.  (Ret.) 

Harwood,  M.  S.  (Ret.) 

Hefte,  A.  (NWP) 

Helmle,  C.  E.  (T&NO) 

Hostetter,  R.  A.  (T&NO) 

Hunt,  H.  A.  (T&NO) 

Hutchings,  V.  W. 

Jackson,  T.  E. 

Jarratt,  M. 

Kelly,  G.  E. 

Knipe,  A.  E.  (T&NO) 

Lehman,  H.  G. 

Lewis,  A.  T. 

Littlefield,  R.  I. 

Loggins,  L.  A.  (T&NO) 

Lynch,  J.  F.,  Jr. 

Lyon,  L.  E. 

McCormick,  K.  L.  (PE) 

McDermott,  A.  A. 

Manley,  B.  F.  (Ret.)    (PE) 


Midkiff,  R.  c. 

Moore,  H.  R. 

Moreland,  H.  B. 

Moser,  C.  L. 

Newlin,  C.  H. 

Packer,  E.  B.,  Jr. 

Roberts,  J.  T. 

Rothell,  R.  D. 

Rust,  R.  B.,  Jr. 

Sarris,  P.  T. 

Smith,  E.  L. 

Taylor,  W.  L. 

von  Sprecken,  T  M.  (Ret.) 

Walden,  W.  H.  (Ret.) 

Wall,  R. 

Watkins,  A.  B. 

Watkins,  J.  F. 

Zimmerman,  C.  B. 


-T.  &N.  O.) 
Matthews,  W.  L. 
Morgan,  C.  E.  (T&NO) 
Mouhout,  P.  T  (T&NO) 
Neal,  C.  E.  (NWP) 
Odgers,  F.  T. 
Orphan,  A.  J.  (T&NO) 
Peffly,  J.  E.  (Ret.)    (PE) 
Peterson,  E.  A.  (SD&AE) 
Preiffer,  A.  B. 
Phillips,  W.  J.  (Ret.) 
Prober,  H.  W. 
Prude,  G  F.  (T&NO) 
Pruett,  J.  A.  (T&NO) 
Rainey,  W.  H.  (T&NO) 
Reynolds,  M.  L. 
Rintoul,  D.  T.  (Ret.) 
Robinson,  N.  R. 
Safley,  J.  R. 
Sanders,  G.  A. 
Shaw,  J.  E.  (T&NO) 
Shobert,  F.  (Ret.) 
Sladecek,  B.  F.  (T&NO) 
Smith,  J. 
Smith,  L.  L. 
Stephens,  B.  M.,  Jr. 

(T&NO) 
Stutes,  S.  A.  (T&NO) 
Tange,  M.  (T&NO) 
Tardy.  F.  E. 
Tracy,  D.  E. 
Trulove,  J.  D. 
Tucker,  N.  R.  (Ret.) 

(T&NO) 
Urquides,  E.  L. 
Vandiver,  V.  J. 
Wade,  E.  B.  (T&NO) 
Williams,  W.  T  (T&NO) 
Williamson,  H.  M. 
White,  S. 
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DAVID  W.  GODAT  &  ASSOCIATES 

Consulting  Engineers 

816  Howard  Ave.  New  Orleans  12,  La. 

GRADE  SEPARATIONS,   RRIDGES,   BUILDINGS,   HIGHWAYS, 

RAILROAD   FACILITIES 


HARRINGTON  &  CORTELYOU 

Consulting  Engineers 

BRIDGES  —  SHOPS  —  FOUNDATIONS 

1004  Baltimore  Ave.  Kansas  City,  Mo. 


T.    A.    LOVING   AND    COMPANY 

GENERAL.    CONTRACTORS 

GOLDSBORO,    ST.    C. 


MAXON  CONSTRUCTION  COMPANY,  INC. 

RAILROAD— HEAVY— MARINE  CONSTRUCTION 

Dayton,   Ohio 


Ralph  E.  Mills-Talbott  Construction  Company 
a  Division  of  Vulcan  Materials  Company 

Railroad  grading,  track  laying  and  bridge  construction 

Telephone  -  Pioneer  4-4412 
P.  O.  Box  231  Winchester,  Ky. 


MODJESKI  &  MASTERS 

Consulting  Engineers 

Bridges,  Structures  and  Foundations 

Forster  at  Sixth 
P.  O.  Box  167 

Broad-Locust   Bldg.,    Philadelphia,    Pa. 

Harrisburg,  Pa. 

2400  Canal   St..  New  Orleans,   La. 
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Spokane  International 


Simonson,  E.  F. 


Williams,  J.  B. 


Terminal  Railroad  Association  of  St.  Louis 
Bowman,  J.  R.  Ingram,  J.  L. 

Bruns,  M.  W.  McMillen,  J.  W. 


Texas  &  Pacific 
Fronabarger,  H.  C.  (Ret.) 


Texas  City  Terminal 
Gresham,  H.  M.  Wray,  H.  O.  (Ret.) 


Texas  Mexican 


Mason,  S.  K. 


Patterson,  C.  A. 


Toledo,  Peoria  &  Western 


Union  Pacific 


Bateman,  E.  F. 
Batey,  W.  A.  (Ret.) 
Best,  R.  A. 
Crawford,  C.  M. 
Fairchild,  E.  H. 
Hogel,  E.  C. 


McMann,  J.  B. 
Schweitzer,  E. 
Smedley,  V.  N. 
Stephen,  T.  J. 
Tyler,  W.  R,  Jr. 
Weyand,  J. 


Steel,  J.  V. 


Union  Terminal 


Carter,  J.  W.  (Ret.) 


Virginian 


Gabrio,  C.  W. 


Fritzinger,  G.  F. 
Harding.  W.  G. 
Hedley,  W.  J. 


Wabash 


Huntsman,  F.  C.  (Ret.) 
Malone,  J.  W. 
Rothwell,  G.  F. 


Billmeyer,  E.  D. 
Dahlberg,  A.  R. 
Derryberry,  J.  T. 
Diehl,  C.  M. 


Western  Maryland 


Etchison,  F.  L. 
George,  S.  W. 
Gunderson,  R.  R. 
Phillips,  L. 
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Morrison-Knudsen  Company,  Inc. 

Contractors  and  Engineers 
Main  Office  at  Boise,  Idaho 


Building  since  1 893 

S.  N.  NIELSEN  COMPANY 

GENERAL    CONTRACTORS 

CHICAGO   22 

Parsons, 

Brinckerhoff, 

Quade 

& 

Douglas 

Engineers 

165  Broadway 

New  York  6,  New  York 

SVERURUP    & 

Parcel 

AND    . 

Associates, 

Inc. 

ENGINEERS-ARCHTTECTS 

915 

Olive 

Street 

St 

Louis 

1. 

Mo. 
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Burner,  P.  D. 
Campbell,  J.  E. 
Carlson,  A.  W. 
Cox,  R.  C. 
Crespo,  M.  J'.--"."' 
Elliott,  C.  E. 


Western  Pacific 


Woolfaird,  F.  R. 


Forseth,  C.  E. 
Howard,  J.  G. 
Hutchinson,  D.  G. 
Nordstrom,  R.  D. 
Sullivan,  P. 
Switzer,  G. 
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Burpee,  C.  M.,  American  Wood  Preserving  Institute 

Dick,  M.  H.,  Railway  Track  &  Structures  . 

Dove,  R.  E.,  Railway  Track  &  Structures   "  * '   "'  o" 

Flanagan,  L.  ( Ret. ) ,  Valspar  Corporation 

Gehrke,  E.  G.,  American  Railway  Engineering  Association  .    ~.  . 

Harding,  C.  R.  ( Ret. ) ,  The  Pullman  Company 

Hodgkins,  E.  W.,  Jr.,  Railway  Track  &  Structures     ,, 

Howard,  N.  D.  (Hon.) ,  American  Railway  Engineering  Association 

Howard,  P.  D.,  Minnesota  Mining  &  Manufacturing  Company 

Lacher,  W.  S.  ( Ret. ) ,  American  Railway  Engineering  Association 

McDaniel,  W.  L.  ( Ret. ),  American-Marietta  Company  .    . 

Morgan,  L.  R.,  Association  of  American  Railroads  ... 

Myers,  E.  T.,  Modern  Railroads 
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VOLUME  50  (1943) 
Committee  Reports: 

Carrying  Over  Bridges  and  Trestles  (H.  T.  Livingston,  Chm) 

Maintaining  Coal  and  Sanding  Plants  (A.  L.  McCloy,  Chm) 

Materials — Relief  Through  Substitutes  (W.  A.  Sweet,  Chm) 

Men — How  to  Secure  and  Hold  (M.  D.  Carothers,  Chm) 

Revising  Work  Practices  to  Eliminate  Traffic  Interference  (L.  R.  Lamport,  Chm) 

Salvaging  Bridge,  Building  and  Water  Service  Materials  (H.  Wuerth,  Chm) 

Securing  Maximum  Utilization  of  Work  Equipment  (D.  T.  Rintoul,  Chm) 

VOLUME  51  (1946) 
Committee  Reports: 

Adapting  Turntables  to  Meet  Modern  Conditions  (H.  M.  Harlow,  Chm) 

Cause  and  Prevention  of  Injuries  (H.  D.  Curie,  Chm) 

Developments  in  Use  of  Off -Track  Equipment  (F.  R.  Spofford,  Chm) 

Improving  Strength,  Durability  and  Wear  Resistance  of  Concrete  (J.  S.  Hancock,  Chm) 

Methods  of  Cleaning  Water  Lines,  Sewers  and  Drains  (W.  D.  Gibson,  Chm) 

Servicing  Facilities  for  Diesel  Locomotives  (B.  R.  Meyers,  Chm) 

Tools  and  Equipment  for  Bridge  and  Building  Shops  (H.  E.  Davis,  Chm) 

Utility  and  Economy  of  Prefabricated  Buildings  (A.  G.  Dorland,  Chm) 

VOLUME  52  (1947) 
Committee  Reports: 

Construction  and  Maintenance  of  Shop  and  Enginehouse  Floors  (R.  W.  Gilmore,  Chm) 
Development  and  Training  of  Supervisory  Personnel  (F.  W.  Hutcheson,  Chm) 
Economies  Derived  Through  Modernization  of  Water  Stations  (H.  E.  Graham,  Chm) 
Glued,  Laminated  Members  in  Bridges  (Lee  May  field,  Chm) 
Inspection  of  Substructures  and  Underwater  Foundations  (L.  D.  Garis,  Chm) 
Safety  Measures  to  Protect  Employees  Within  Buildings  (S.  L.  Chapin,  Chm) 
Unfilled  Needs  in  Power  Machines  and  Tools  for  B&B  Work  (R.  W.  Johnson,  Chm) 
Utilization  of  New  Types  of  Material  in  Buildings  (B.  M.  Stephens,  Chm) 


VOLUME  53  (1948) 
Committee  Reports: 

Eliminating  Waste  of  Water  (E.  R.  Schlaf,  Chm) 

Enlarging  and  Relining  Tunnels  for  Present-Day  Traffic  (C.  M.  Eichenlaub,  Chm) 

Fuel  Oil  Storage  and  Servicing  Facilities  (H.  E.  Michael,  Chm) 

Good  Housekeeping  to  Promote  Safety  and  Fire  Prevention  (H.  E.  Skinner,  Chm) 

Housing  Bridge  and  Building  Employees  (W.  W.  Caines,  Chm) 

Protection  to  Bridges  Over  Navigable  Streams  (A.  E.  Bechtelheimer,  Chm) 

Sanitary  Facilities  for  Railway  Buildings  (L.  C.  Winkelhaus,  Chm) 

Types  of  Bridges  for  Replacing  Timber  Trestles  (F.  M.  Misch,  Chm) 

VOLUME  54  (1949) 

Committee  Reports: 

Disposal  of  Liquid  Waste  at  Engine  Terminals  (J.  A.  Jorlett,  Chm) 

Fire  Protection  for  Bridges  and  Trestles  (L.  R.  Morgan,  Chm) 

Installation  and  Maintenance  of  Built-Up  Roofing  (W.  H.  Bunge,  Chm) 

Modern  Methods  for  Watering  Passenger  Coaches  (W.  D.  Gibson,  Chm) 

Pier  Construction  and  Maintenance  at  Waterfront  Terminals  (F.  W.  Hutcheson,  Chm) 

Prevention  and  Removal  of  Corrosion  From  Steel  Structures  (W.  C.  Harman,  Chm) 

Prolonging  Life  of  Ties  on  Bridges  and  Trestles  (H.  D.  Curie,  Chm) 

Safety  in  Transportation  of  Men  and  Materials  (J.  M.  Giles,  Chm) 

VOLUME  55  (1950) 
Committee  Reports: 

External  Protection  From  Corrosion  for  Pipe  Lines  (H.  E.  Graham,  Chm) 

How  to  Sell  Accident  Prevention  (E.  H.  Blewer,  Chm) 

Maintenance  of  Low-Level  Passenger  Platforms  (L.  C.  Winkelhaus,  Chm) 

Mechanization  and  Specialization  of  Forces  (R.  R.  Gunderson,  Chm) 

Precast  Concrete  Piles  in  Bridge  and  Pier  Construction  (J.  F.  Warrenfells,  Chm) 

Treated  Lumber  in  Building  Maintenance  and  Construction  (R.  W.  Cassidy,  Chm) 

Waterproofing  on  Ballast-Deck  Bridges  (F.  J.  A.  Leinweber,  Chm) 


VOLUME  56  (1951) 
Committee  Reports: 

Accident  Prevention  in  Maintenance  and  Use  of  Work  Equipment  (R.  L.  Fox,  Chm) 

Construction  of  Diesel  Fueling  Facilities  (K.  E.  Hornung,  Chm) 

Developments  in  Use  of  Laminated  Timbers  (G.  W.  Benson,  Chm) 

Effects  of  40-Hour  Week  (F.  W.  Hutcheson,  Chm) 

Fire  Protection  of  Bridges,  Trestles  and  Culverts  (T.  E.  Jackson,  Chm) 

Maintenance  and  Operation  of  Heating  Plants  (V.  E.  Engman,  Chm) 

Materials  for  Building  Exteriors  (B.  M.  Stephens,  Chm) 

Protection  of  Steel  Bridges  Against  Brine  Drippings  (M.  J.  Hubbard,  Chm) 

VOLUME  57  (1952) 
Committee  Reports: 

Developments  in  Power  Tools  and  Machines  (J.  T.  Hiner,  Chm) 

Fire  Prevention  Through  Regular  Inspections  (H.  B.  Lorence,  Chm) 

Inspection  and  Maintenance  of  Water  Tanks  (J.  H.  Stinebaugh,  Chm) 

Maintenance  of  Track  Scales  (C.  W.  Laird,  Chm) 

Present  Trends  in  Modernizing  Passenger  Stations  (W.  F.  Armstrong,  Chm) 

Repairs  to  Steel  Bridges  and  Structures  (G.  W.  Benson,  Chm) 

Restoring  and  Prolonging  Life  of  Masonry  Structures  (B.  C.  Phillips,  Chm) 

Safety  Problems  of  the  Supervisor  (G.  Switzer,  Chm) 
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VOLUME  58  (1953) 

Committee  Reports: 

Conversion  of  Shop  Buildings  for  Diesel  Maintenance  (W.  F.  Armstrong,  Chm) 

Furnishing  Water  Under  Emergency  Conditions  (E.  R.  Schlaf,  Chm) 

Modern  Machines  and  Power  Tools  in  Bridge  Maintenance  (J.  M.  Lowry,  Chm) 

Programming  Repairs  and  Replacements  (J.  J.  Healy,  Chm) 

Rejuvenation  of  Safety  Meetings  (M.  Jarratt,  Chm) 

Selection  and  Training  of  B&B  and  W.S.  Personnel  (J.  M.  W.  Norris,  Chm) 

Ventilation  and  Air  Conditioning  of  Railway  Buildings  (W.  H.  Bunge,  Chm) 

VOLUME  59  (1954) 

Committee  Reports: 

Adaptation  of  Water  Service  Facilities  to  Dieselization  (R.  H.  Bush,  Chm) 
Cleaning  and  Painting  of  Railroad  Buildings  (W.  L.  Short,  Chm) 
Fireproof ing  of  Timber  Bridges  (C.  E.  Elliott,  Chm) 
Inspection,  Repair  and  Replacement  of  Culverts  (M.  D.  Carothers,  Chm) 
Metal  Fasteners  in  Wood  Construction  (G.  W.  Benson,  Chm) 
Organization  for  Restoration  of  Flood  Damage  (E.  L.  Collette,  Chm) 
Trends  in  Modernization  of  Freight  Stations  (R.  C.  Baker,  Chm) 
Tunnel  Maintenance  (Shirley  White,  Chm) 

VOLUME  60  (1955) 
Committee  Reports: 

Construction  and  Maintenance  of  Roadway  Signs  (F.  W.  Hutcheson,  Chm) 
Heating  and  Ventilating  Diesel  Shops  (D.  E.  Perrine,  Chm) 
New  and  Improved  Tools  for  B&B  Work  (R.  L.  Fox,  Chm) 
Sanding  Facilities  for  Diesel  Locomotives  (R.  H.  Patterson,  Chm) 
Trends  in  B&B  and  Water  Service  Organizations  (V.  D.  Raessler,  Chm) 
Use  of  Special  Bolts  in  Structural  Steel  Work  (H.  M.  Dick,  Chm) 
Welding — Applications  to  B&B  Work  (E.  M.  Cummings,  Chm) 

VOLUME  61  (1956) 
Committee  Reports: 

Advancements  in  Protective  Coatings  for  Railway  Structures  (W.  L.  Short,  Chm) 

Coach  Watering  Facilities  Must  Be  Sanitary  (C.  B.  Foster,  Chm) 

Moving  B&B  and  W.S.  Gangs  Over  the  Highway  (J.  L.  Perrier,  Chm) 

Prefabricated  Buildings  Versus  Other  Types  (H.  A.  Matthews,  Chm) 

The  Slow  Order  and  Bridge  Maintenance  and  Construction  (T.  M.  vonSprecken,  Chm) 

The  Supervisor — His  Records,  Accounts  and  Cost  Information  (R.  H.  Miller,  Chm) 


VOLUME  62  (1957) 
Committee  Reports: 

Branch  Line  Bridges  and  Buildings  and  Their  Maintenance  (W.  F.  Petteys,  Chm) 
Let  the  Motto  Be  Always  Safety  First  (R.  D.  Hellweg,  Chm) 

Maintenance  of  Automotive  and  Maintenance  of  Way  Equipment  (E.  F.  Garland,  Chm) 
Mechanization,  Tools  and  Equipment  (H.  O.  Adkins,  Chm) 

Utilities  of  Ready-Mixed,  Precast  and  Prestressed  Concrete  in  B&B  Work  (F.  D.  Day,  Chm) 
What  Should  the  Supervisor  Expect  from  Management  and  Vice  Versa? 
(N.  H.  Williams,  Chm) 
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VOLUME  63  (1958) 
Committee  Reports: 

Bridge  and  Building  Forces  and  the  Federal  Highway  Program  (M.  J.  Hubbard,  Chm.) 

Dieselization  and  the  Water  Service  Man  (J.  H.  Stinebaugh,  Chm.) 

Extended  Service  Life  for  Masonry  Structures  (O.  E.  Fort,  Chm.) 

Housing  Problems  of  Bridge  and  Building  Forces  (H.  M.  Wilson,  Chm.) 

Trends  in  Trestle  Design  and  Construction  (J.  A.  Goforth,  Chm.) 

Attracting  and  Training  B&B  People  (R.  D.  Bisbee,  Chm.) 

VOLUME  64  (1959) 

Committee  Reports: 

Contracting  Work  in  the  B&B  Department  (W.  W.  Caines,  Chm.) 

Effect  of  Preventive  Maintenance  on  Work  Equipment  (R.  H.  Miller,  Chm.) 

Materials  and  Methods  for  Extending  the  Life  of  Existing  Structures 

(J.  F.  Warrenfells,  Jr.,  Chm.) 
New  Materials  for  Buildings  (G.  F.  Prude,  Chm.) 

Recent  Developments  in  Fire  Protection  Methods  (R.  D.  Hellweg,  Chm.) 
Use  of  Highway-Railway  Equipment  by  B&B  Forces  (A.  W.  Carlson.  Chm.) 

VOLUME  65  (1960) 
Committee  Reports: 

Outfit  Cars  Versus  Highway  Trailers  for  B&B  Living  Quarters   (H.  M.  Wilson,  Chm.) 

Automatic  Heating  Plants  (W.  J.  Malone,  Chm.) 

Bridge  Inspection  Procedures  by  B&B  Forces  (J.  S.  Ellis,  Chm.) 

Application  of  Prestressed  Concrete  to  Buildings  and  Bridges  (A.  I.  Atkins,  Chm.) 

Annual  Programming  of  B&B  Work   (J.  W.  DeValle,  Chm.) 


IV 


Cape  Cod  Canal  Bridge,  longest  vertical  lift  bridge  in  the  world. 

Excellent  performance  for  24  years 
...on  TORRINGTON  BEARINGS 


Prominent  Bridges  Equippe 

d  With 

TORRINGTON  BEARINGS 

Turtle  River  Bridge 

Brunswick,  Ga 

1956 

South  Park  Avenue  Bridge 
Buffalo,    N.    Y 

1955 

North  State  Street  Bridge 
Chicago,    III 

1949 

The  Canal  Street  Bridge 

1948 

San  Joaquin  River  Bridge 
Mossdale,  Calif 

1948 

The  Commodore  Schuyler  F.  Heim 
Bridge,    Los    Angeles,    Calif.   1947 

Lake  Washington  Floating  Bridge 
Seattle,  Wash 1940 

Lewiston-Clarkston  Bridge 
Washington-Idaho  Border 

1939 

Torrence  Avenue  Bridge 

1936 

Cape  Cod  Canal  Bridge 
Buzzards  Bay,  Mass 

1935 

And  there's  a  long  life  expectancy 
still  remaining  in  the  torrington 
main  sheave  bearings  now  in  service 
on  the  Cape  Cod  Canal  Bridge— the 
world's  longest  vertical  lift  bridge. 
torrington's  long  experience  in 
the  highly  specialized  field  of  bridge 
bearings  has  resulted  in  economy 
and  precise  control  for  a  number  of 
other  applications  that  include  single 
and  double  bascule,  retractable  and 
floating  spans.  Let  a  torrington 
bearing  specialist  show  you  how  the 
operation  of  a  movable  span  can  be 
improved  through  the  use  of  anti- 
friction    bearings  — torrington 

RADIAL    ROLLER    BEARINGS  —  known 

the  world  over. 

THE  TORRINGTON  COMPANY 

South  Bend  21,  Ind.  •  Torrington,  Conn. 


District  Offices  and  Distributors  in  Principal  Cities  of  United  States  and  Canada 

TORRINGTON   BEARINGS 


Spherical  Roller  •  Tapered  Roller  •  Cylindrical  Roller  •  Needle  •  Ball  ■  Needle  Rollers 


